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Abstract 
Over the past few years, the rate of air transport use has increased on a global scale, making 
it a crucial sector of activity in economic development. The process of liberalisation in this 
sector and the entry of low cost carriers (LCC), in addition to a shift in the entire 
positioning of airline offer, have been determining factors in the growth of several airports, 
primarily in regard to regional airports. It has become essential to adapt airports and their 
infrastructure to the new requirements of supply and demand. Because of the economic 
importance of the entire airport system, this research seeks to contribute to the literature 
that studies the transportation sector, in particular, the air transport sector. Since there are 
few studies dedicated to this sector in Portugal, this research focused on a case study of the 
only international airport in northern Portugal – Oporto Airport. Thus, this study has three 
main objectives: i) to measure the economic impact of this airport on its area of influence, 
ii) to assess the social impact of the expansion of this airport’s infrastructure and the 
relevance of this investment and iii) to analyse the impact of LCC on the region’s economic 
development and tourism growth.  
After the introduction, in a first study, we analyse Oporto Airport in detail, focusing on 
factors influencing its success in increasing its traffic, including capacity expansion and 
rehabilitation of infrastructure and expansion of the number of routes. In particular, we 
highlight the influence of LCC (Chapter 1). After an introduction to the case study, we 
measure the economic impact on the area of influence by applying the employment 
multiplier of this airport and economic base theory (Chapter 2). Next, we evaluate and 
quantify, in socio-economic terms, the impact of investment in an infrastructure expansion 
project that ran from 2000 to 2007 (Chapter 3). Next, we describe the evolution of tourism 
and air transport. In particular, we analyse whether the provision of low cost transportation 
has influenced the growth of tourism in the northern region of Portugal (Chapter 4). 
Through a model of cost-benefit, we analyse the economic impact of LCC air traffic on the 
airport’s area of influence, from 2005 to 2012 (Chapter 5). Finally, in order to perform a 
comparative analysis of the importance of LCC at Portuguese airports, we quantify the 
effects of these LCC on the airports of Faro, Lisbon and Funchal (Chapter 6).  
Our main conclusions are (i) regional airports are vital to economic growth and tourism 
regions, and (ii) the phenomenon of low cost carriers has created new demand that has 
induced a multiplier effect on employment and income, with special emphasis on the 
tourism sector across the north of Portugal.  
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Resumen 
En los últimos años, la tasa de uso del transporte aéreo ha aumentado a escala mundial, 
convirtiéndose en un sector crucial de la actividad para el desarrollo económico. El proceso 
de liberalización del sector y la entrada de las compañías aéreas de bajo coste (LCC), 
además de cambiar todo el posicionamiento de la oferta en este sector, fueron factores 
decisivos para el crecimiento de varios aeropuertos, principalmente para los aeropuertos 
regionales. Por ello se hizo esencial la adaptación de los aeropuertos y su infraestructura a 
las nuevas necesidades de oferta y demanda. Dada la importancia económica del sistema 
aeroportuario, esta investigación pretende contribuir al estudio del sector de los transportes 
y, en particular al sector aéreo. Debido a que hay pocos estudios dedicados a este sector en 
Portugal,  estudiamos el caso del aeropuerto internacional de la región Norte de Portugal, el 
aeropuerto Sá Carneiro de Oporto. Así pues, este estudio tiene tres objetivos principales: i) 
medir el impacto económico del aeropuerto en su área de influencia; ii) evaluar la 
rentabilidad social de la ampliación de la infraestructura aeroportuaria y la pertinencia de 
esta inversión; y iii) analizar el efecto de las compañías aéreas de bajo coste en el desarrollo 
económico regional y en el crecimiento de los flujos turísticos en la región.  
La memoria se inicia con una Introducción que expone y sintetiza el contenido del trabajo. 
En el Capítulo 1 nos centramos en el aeropuerto de Oporto, dando relevancia a los factores 
que influyen en el crecimiento de su tráfico aéreo y, en particular, en la ampliación de la 
capacidad y mejora de su infraestructura y en la ampliación del número de rutas prestando 
especial atención al incremento de la oferta de las compañías aéreas bajo coste. En el 
Capítulo 2 se analizó el impacto económico del aeropuerto Sá Carneiro sobre su zona de 
influencia a través de la aplicación del multiplicador de empleo del aeropuerto y de la teoría 
de la “base económica”. En el Capítulo 3 se evalúan y cuantifican, en términos 
socioeconómicos, los impactos de la inversión en el proyecto de ampliación de la 
infraestructura aeroportuaria que se desarrolló entre los años 2000 y 2007. En el Capítulo 4 
se describe la evolución conjunta del turismo y del transporte aéreo. Más concretamente, se 
estudia la influencia de la oferta de las LCC en el crecimiento del turismo en el norte de 
Portugal. En el Capítulo 5, a través de un modelo de análisis coste-beneficio, se estudia el 
impacto económico del tráfico aéreo de las compañías aéreas de bajo coste en la zona de 
influencia del aeropuerto entre los años 2005 y 2012. Por último, con el fin de realizar un 
análisis comparativo de la importancia de las LCC en los aeropuertos portugueses, en el 
Capítulo 6 cuantificamos los efectos de estas compañías en los aeropuertos de Faro, Lisboa 
y Funchal.  
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Las principales conclusiones del trabajo son las siguientes: i) los aeropuertos regionales son 
fundamentales para las regiones con potencial crecimiento económico y turístico; y ii) las 
compañías aéreas de bajo coste facilitaron la creación de una nueva demanda que indujo un 
efecto multiplicador sobre el empleo y los ingresos, con especial énfasis en el sector del 
turismo en todo el norte de Portugal. 
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Resumo 
Ao longo dos últimos anos, a taxa de utilização do transporte aéreo tem aumentado a uma 
escala mundial, tornando-se um setor de atividade crucial para o desenvolvimento 
económico. O processo de liberalização deste setor e a entrada das companhias aéreas de 
baixo custo, para além de alterarem todo o posicionamento da oferta por parte das 
companhias aéreas, constituíram fatores determinantes para o crescimento de vários 
aeroportos, fundamentalmente para os aeroportos regionais. Tornou-se essencial a 
adaptação dos aeroportos e das suas infraestruturas às novas exigências da oferta e da 
procura. Dada a importância económica de todo o sistema aeroportuário, esta investigação 
procura contribuir para a literatura que se dedica ao estudo do setor dos transportes, em 
particular ao setor dos transportes aéreos. Uma vez que existem poucos estudos dedicados 
a este setor em Portugal, utilizamos como caso de estudo o aeroporto internacional da 
região Norte de Portugal, o aeroporto do Porto. Neste sentido, este estudo possui três 
objetivos principais: i) medir o impacto económico do aeroporto na sua área de influência; 
ii) avaliar o impacto social do alargamento da infraestrutura aeroportuária e a pertinência 
desse investimento; e iii) analisar o efeito das companhias aéreas de baixo custo no 
desenvolvimento económico regional e no crescimento dos fluxos turísticos da região.  
Depois da introdução, num primeiro estudo, analisamos detalhadamente o aeroporto do 
Porto, focando fatores que influenciam o seu sucesso de crescimento de tráfego, 
nomeadamente a ampliação da capacidade e a qualificação da infraestrutura, a expansão do 
número de rotas e, em particular, destacamos a influência das companhias aéreas low cost 
(LCC) (Capítulo 1). Depois de uma introdução ao caso de estudo, medimos o impacto 
económico na sua área de influência, através da aplicação do multiplicador de emprego do 
aeroporto e da teoria de base económica (Capítulo 2). De seguida, avaliamos e 
quantificamos, do ponto de vista socioeconómico, os impactos do projeto de investimento 
de ampliação da infraestrutura, que decorreu entre 2000 e 2007 (Capítulo 3). 
Posteriormente, descrevemos a evolução do turismo e do transporte aéreo; em concreto, 
analisamos a influência da oferta de transporte de baixo custo no crescimento dos fluxos 
turísticos da região Norte de Portugal (Capítulo 4). Através de um modelo de análise custo-
benefício, analisamos o impacto económico do tráfego aéreo das companhias aéreas de 
baixo custo na área de influência aeroportuária, entre 2005 e 2012 (Capítulo 5). Finalmente, 
de modo a realizar uma análise comparativa da importância das LCC nos aeroportos 
portugueses, quantificamos os mesmos efeitos das companhias aéreas de baixo custo dos 
aeroportos de Faro, Lisboa e Funchal (Capítulo 6).  
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As nossas principais conclusões são: i) os aeroportos regionais são fundamentais para o 
crescimento económico e turístico das regiões; e ii) o fenómeno das companhias aéreas de 
baixo custo permitiu a criação de uma nova procura que induziu um efeito multiplicador 
no emprego e no rendimento, com especial relevo no setor do turismo em toda a região 
Norte de Portugal.  
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Introduccíon 
Durante las últimas décadas, el transporte aéreo se posicionó como sector estratégico tanto 
desde la perspectiva macro como microeconómica. El crecimiento de la demanda de este 
medio de transporte implicó un ajuste por parte de la oferta tanto de las compañías aéreas 
como por la expansión de las infraestructuras aeroportuarias. Las infraestructuras 
aeroportuarias, además de promover actividad económica para facilitar su accesibilidad 
impulsaron el desarrollo económico de las regiones en donde se localizan los aeropuertos. 
En este sentido, a lo largo de los últimos años, la tasa de utilización del transporte aéreo ha 
aumentado a escala mundial convirtiéndose en un sector de actividad crucial para el 
desarrollo económico.  
El transporte aéreo puede considerarse como una de las industrias mas innovadoras que 
impulsa el progreso económico y social toda vez que facilita la relación entre personas 
países y culturas, proporciona el acceso a los mercados globales y potencia el comercio 
entre países desarrollados y en vías de desarrollo (ATAG 2008). El número total de 
pasajeros transportados por el total de las compañías aéreas creció desde los trescientos 
diez millones transportados en 1970 hasta los aproximadamente dos mil millones de 
pasajeros que fueron transportados en el año 2005 (Hansman & Ishtkina 2009). En el año 
2011, este incremento de pasajeros ha seguido aumentando hasta los más de dos mil 
ochocientos millones en 2011 (IATA 2011) y los dos mil novecientos millones en 2012 
(ICAO 2013). Así,  el sector se sitúa como uno de los grandes ofertantes de empleo a nivel 
global y contribuye fuertemente a la prosperidad económica internacional. En cifras, el 
informe ATAG (2008) cifra en 32 millones los empleos generados en todo el mundo, de 
los que 5,5 millones son empleos directos; más precisamente, las compañías aéreas y la 
industria aeroportuaria emplean a cerca de 4,7 millones de personas mientras que la 
industria aeronáutica emplea a unos 780.000 trabajadores. Además, según el referido 
estudio, el sector aéreo tiene un impacto total estimado de  3,560 billones de dólares lo que 
supone aproximadamente el 7,5 % del producto interno bruto (PIB) mundial.  
El sector del transporte aéreo es, además, un factor esencial e indispensable en el ámbito de 
la actividad turística. Se estima que cerca del 40% de los turistas internacionales se 
desplazan mediante este medio de transporte (ATAG 2008). Por otra parte, el sector 
incentiva la inversión y la innovación a través de la mejora de la productividad operativa de 
las empresas. En este contexto, las infraestructuras aeroportuarias son esenciales para el 
crecimiento económico del territorio donde está localizadas (Bel & Fageda 2007). Según 
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estos autores, los aeropuertos generan gran número de puestos de trabajo y la calidad de su 
oferta influencia la localización de actividad económica de alto valor añadido dado que 
estas nuevas actividades surgen de la llegada de turistas no residentes. El crecimiento de la 
demanda y el aumento de los mercados potenciales trajo consigo la necesidad de una 
adaptación y mejora de las infraestructuras aeroportuarias. 
La Comisión Europea, por su parte, reconoció la importancia actual del transporte aéreo y 
consideró sus infraestructuras esenciales para la sociedad y la economía europea (Zuidberg 
& Veldhuis 2012). El aumento de la conectividad que proporciona la vía aérea tiene efectos 
significativos en el crecimiento de la economía regional pues estimula la actividad 
económica, atrae la inversión extranjera, crea puestos de trabajo y aumenta la lleada de 
turistas. Así, según estos autores, los aeropuertos asumen un papel importante en la 
interrelación entre distintas las regiones europeas y entre éstas y el resto del mundo. En 
especial, las regiones con un PIB más bajo se benefician con el aumento del turismo que 
reciben.  
De acuerdo con Lizana, Reys y Moreno (1996), los impactos económicos de los 
aeropuertos, o sea, las repercusiones económicas de su actividad, surgen desde el momento 
en el que se inicia su propia construcción.  
Siendo así, es relevante que, aún antes de avanzar en el proyecto, se cuantifiquen esos 
mismos impactos y que, a posteriori, se vuelva  a realizar el estudio con una perspectiva de 
reflexión sobre los mismos.  
El desarrollo del sector turístico es de suma importancia para algunas economías regionales 
por sus impactos sobre la actividad económica y el empleo. En términos 
macroeconómicos, su relevancia también de deriva de su repercusión en el equilibrio de las 
cuentas externas dado que los gastos de los turistas extranjeros se contabilizan como 
exportaciones de servicios. El turismo es un sector estratégico para el desarrollo de las 
economías regionales, en particular para aquellas áreas que disponen de recursos turísticos 
de interés. En las últimas cinco décadas, el turismo ha sido la industria con mayor 
crecimiento a nivel mundial (Dwyer, Forsyth & Papatheodorou 2011). Según datos de la 
UNWTO – World Tourism Organisation, en 2012, el total de llegadas de turistas 
internacionales ascendió a 1,035 mil millones (UNWTO 2013). Europa fue la región más 
visitada del mundo, con 535 millones de turistas, que corresponden a una cuota del 52% 
del mercado turístico a escala global. En 2012, los ingresos por turismo internacional 
aumentaron un 4% en términos reales, llegando a 837 mil millones de euros. Turismo 
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presenta una contribución directa del 2,9 % a la formación del producto interno bruto 
mundial (PIB) y genera el 3,7% del empleo, lo que supone 101 millones de puestos de 
trabajo, (WTTC 2013a). Teniendo en cuenta los impactos totales del turismo (directos, 
indirectos e inducidos), este sector aporta el 9,9% del PIB mundial y ofrece un 8,7% del 
empleo total (261 millones de empleos). Turismo concentra el 4,7% de la inversión total y 
representa el 6 % de las exportaciones a nivel mundial. 
En 2012, el turismo contribuyó con 26,4 mil millones de euros al Producto Interior Bruto 
de Portugal (WTTC 2013b). En términos relativos, el sector tiene un peso del 15,9 % en el 
PIB portugués. El turismo emplea directamente a 325.000 trabajadores (lo que supone 
aproximadamente el 7 % del empleo total) y, en términos agregados, emplea a 860.000 
trabajadores (el 18,5 % del empleo total). Según Fazenda (2012), el turismo es la principal 
actividad exportadora nacional y representa aproximadamente el 43 % de las exportaciones 
de servicios y el 14% del total de la suma de exportaciones de bienes y servicios.1 
El sector del transporte, incluido el transporte aéreo, está estrechamente relacionado con el 
sector turístico. La aviación es un medio de transporte con una importancia creciente para 
los mercados turísticos (Graham, Papatheodorou & Forsyth 2008). En 2012, el 52 % de los 
turistas internacionales llegaron a su destino por vía aérea (ATAG 2012). Según Hansman y 
Ishtkina (2009), entre 1970 y 2005, el número total de pasajeros transportados por las 
aerolíneas en el mundo aumentó 6,5 veces, pasando de poco más de 300 millones de 
pasajeros a casi 2.000 millones. Como ya se dijo, en 2012, el número de pasajeros se acercó 
a los 3.000 millones (IATA 2013). 
En 2010, el sector de la aviación contribuyó con un 3,5 % al PIB mundial y generó 8,4 
millones de empleos directos (ATAG 2012). Incluyendo empleos directos, indirectos e 
inducidos, los empleos vinculados al sector llegaron a 56,6 millones. La región de Europa 
representa el 15 % del empleo y el 34 % del PIB generado por el sector del transporte 
aéreo a escala global. En cuanto a la demanda, Europa tiene una cuota próxima al 27 % del 
mercado mundial de pasajeros. 
En Portugal, el tráfico aéreo casi se duplicó entre 2000 y 2012, pasando de poco más de 16 
millones de pasajeros a 30,5 millones (Eurostat 2013). En términos de la distribución del 
tráfico, cerca del 80 % de los pasajeros son intracomunitarios, el 15% son nacionales y el 
5% restante  corresponde a conexiones de con terceros países. Del tráfico nacional, un 
                                            
1 Dados referentes a 2010. 
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poco menos de la mitad tuvo origen y destino en el continente, un tercio corresponde a 
conexiones con Madeira y un quinto a conexiones con las Azores. En 2010, el agregado 
bruto de la industria de las aerolíneas en el país superó los 800 millones de euros (INE 
2012). 
Gracias a la liberalización del espacio aéreo europeo y la irrupción en el mercado de las 
aerolíneas de bajo coste (low cost - LCC), ciertos destinos, sobre todo ciertas ciudades con 
ofertas turísticas diferenciadas, han experimentado un fuerte aumento de los flujos de 
turistas. La liberalización del transporte aéreo permitió incrementar la oferta de compañías 
de bajo coste (LCC) en varios países. Una de las principales consecuencias de la expansión 
de estas empresas es el aumento del uso de los aeropuertos regionales, con un exceso de 
capacidad y con potencial de crecimiento, sobre todo por el interés turístico de su hinterland 
inmediato. El intenso crecimiento del sector aéreo, su regulación excesiva, el 
fraccionamiento de los mercados y los bajos niveles de competencia produjeron en 1987, el 
proceso de liberalización del espacio aéreo europeo, que se prolongó durante 10 años. 
Durante los últimos 15 años, el transporte aéreo ha cambiado radicalmente en Europa. 
Desde la finalización del proceso de liberalización en 1997, el crecimiento de las compañías 
de bajo coste derivado de sus agresivas políticas de precios, transformó por completo la 
oferta y la demanda aumentó de manera significativa. En particular, la intensificación de la 
competencia en los precios estimuló la demanda de viajes de media distancia, con el fin de 
disfrutar de pequeñas vacaciones o de una escapada de fin de semana en las ciudades con 
atractivos turísticos. 
La irrupción de estas empresas, junto con la aparición de sites agregadores de oferta (de 
vuelos, hoteles y otros servicios turísticos) permite una mayor libertad de elección para el 
turista, al tiempo que reduce el poder de los agentes de viajes y operadores turísticos en 
general. Estos cambios han favorecido el crecimiento turístico de  destinos y ciudades 
menos convencionales. El aumento de visitantes en estos destinos resulta de una oferta 
turística atractiva, de la disponibilidad de servicios en cantidad, calidad y variedad y de una 
buena integración entre las compañías aéreas, el aeropuerto local y las autoridades 
regionales y locales. 
El aeropuerto de Oporto - Francisco Sá Carneiro (OPO), el aeropuerto internacional en el 
norte de Portugal, es un caso de éxito entre los aeropuertos regionales europeos. Este éxito 
se expresa, entre otras dimensiones, en una rápida expansión de la oferta de rutas y en el 
intenso crecimiento de la demanda, así como en el reconocimiento de la calidad de los 
aeropuertos por sus usuarios. Durante la última década, el volumen de tráfico aumentó en 
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más de 3,4 millones de pasajeros pasando de los 2,1 millones registrados en 2002 a más de 
6 millones en 2012. 
Dada la importancia económica de todo el sistema aeroportuario, esta investigación 
pretende contribuir a la literatura que se ocupa del estudio del sector del transporte, en 
particular del sector del transporte aéreo. Debido a que hay pocos estudios dedicados a este 
sector en Portugal, utilizamos como estudio el caso del aeropuerto internacional del norte 
de Portugal, el aeropuerto de Oporto. 
El trabajo que proponemos desarrollar tiene como objetivo principal medir el impacto 
económico regional del aeropuerto de la Región Norte de Portugal. Así pues, el presente 
estudio se presenta como la primera contribución para la medición del impacto económico 
aplicado al sector del transporte aéreo en esta región. Para ello, se realizó un análisis 
cuantitativo del efecto del aeropuerto de Oporto, desde el punto de vista de diversas 
perspectivas de la evaluación económica, entre ellas: i) la evaluación del impacto económico 
del aeropuerto, ii) la evaluación de la rentabilidad social de la inversión para ampliar el 
aeropuerto, y iii) la evaluación de la situación económica de las compañías aéreas de LCC 
en su área de influencia económica. 
Con el fin de responder al problema formulado, el trabajo se divide en seis partes. Después 
de la introducción, en el Capítulo 1, comenzamos examinando algunos de los factores que 
influyeron en el éxito del aeropuerto de Oporto, concretamente el aumento de la capacidad 
y cualificación de las infraestructuras, la ampliación del número de rutas y la respuesta de la 
demanda a las nuevas capacidades del conjunto aeropuerto-compañías aéreas, prestando 
especial atención al papel de las compañías aéreas LCC en el crecimiento del aeropuerto de 
Oporto y a las estrategias para atraer tráfico adicional. También se analizan algunas de las 
principales oportunidades y desafíos a los que el aeropuerto se enfrentará en los próximos 
años. 
A pesar del rápido crecimiento en los últimos años, el aeropuerto de Oporto tiene todavía 
margen para crecer. La ciudad de Oporto y la región Norte de Portugal se consolida como 
un destino turístico multiproducto, lo que permitirá aumentar la demanda del aeropuerto 
en los próximos años. Entre 2007 y 2011, el número de pernoctas en Gran Oporto se 
incrementó en un 16,5 %, superando las 2.750.000. La oferta hotelera acompañó al 
aumento de la demanda y, en el mismo período, el número de camas disponibles aumentó 
un 15,5 %. 
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El tráfico con origen y/o destino en Galicia sugiere oportunidades para el aeropuerto de 
Oporto y para su desarrollo de su actividad económica. La descoordinación de los tres 
aeropuertos gallegos ha limitado el crecimiento de su oferta de vuelos e impedido la 
consolidación de rutas LCC en esa región. Además, el modelo radial de gestión de rutas de 
algunas aerolíneas, concretamente el de la compañía Iberia, que hace de Madrid un 
aeropuerto distribuidor, penaliza severamente a los pasajeros gallegos en sus viajes a 
destinos europeos. Estos inconvenientes, asociados a la situación de crisis en España, se 
han traducido en una reducción del 18% en el tráfico conjunto de los tres aeropuertos 
gallegos desde 2007, habiendo perdido estas estructuras aeroportuarias, en términos 
acumulados, más de 850.000 pasajeros, de los cuales 575.000 corresponden al Aeropuerto 
de Vigo. En el mismo periodo, el aeropuerto de Oporto aumentó su tráfico en más del 52 
%, después de haber ganado, en términos acumulados, más de 2.000.000 de pasajeros. 
Conviene destacar, a este respecto, que en 2007 el tráfico conjunto de los tres aeropuertos 
gallegos superaba en cerca de 750.000 pasajeros el del Aeropuerto de Oporto (4.722.935 
frente a 3.988.388), mientras que en 2012 fue inferior en casi 2,2 millones de pasajeros 
(3.868.787 frente a 6.050.094). El atractivo del aeropuerto de Oporto para los pasajeros 
gallegos va en aumento. Según los datos de la dirección del aeropuerto, en 2012 utilizaron 
el los aeropuerto de Oporto más de 700.000 pasajeros gallegos, lo que representa el 12 % 
del tráfico total. Las perspectivas de crecimiento de este segmento de mercado son muy 
positivas, teniendo en cuenta las buenas vías de acceso y la creciente oferta de servicios de 
transporte público que conectan varias ciudades gallegas directamente al aeropuerto de 
Oporto. 
Además de las oportunidades de crecimiento de tráfico y desarrollo de negocio, el 
aeropuerto de Oporto se enfrenta a importantes desafíos, incluyendo la reciente 
privatización del gestor aeroportuario portugués ANA. Aeropuertos portugueses plantea 
grandes desafíos, tanto a nivel político como regulatorio. La gestión de la alta dependencia 
de las líneas LCC, incluyendo Ryanair, en la oferta y la demanda del aeropuerto debe 
merecer especial atención por parte del operador aeroportuario. Ryanair ofrece más del 35 
% de los destinos ofrecidos en el aeropuerto de Porto y transporta casi el 40 % de los 
pasajeros del aeropuerto. Estas elevadas cuotas de mercado otorgan a Ryanair un alto 
poder de mercado y, por tanto, una gran capacidad de negociación para llegar a acuerdos 
favorables con el gestor aeroportuario. Este dato plantea riesgos significativos en el futuro, 
especialmente porque Ryanair ya demostró en el pasado que el cierre de su actividad en 
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determinados aeropuertos puede producirse sin dramatismo y que el cese de sus 
operaciones por falta de condiciones favorables  es intrínseco a  su modelo de negocio. 
En el Capítulo 2, con el fin de medir el impacto económico del aeropuerto, cuantificamos 
los impactos directos, indirectos y totales en el empleo, el impacto inducido sobre el 
ingreso de los hogares y el impacto en los ingresos de la región, en especial, el rendimiento 
del sector turístico inducido por los gastos de turistas no residentes que llegan a la región a 
través del aeropuerto. A lo largo del período de estudio, el aeropuerto impulsó la creación 
de 3.614 nuevos puestos de trabajo directos y 3.157 empleos indirectos en la región norte 
del país. En función de los datos disponibles, el efecto sobre el empleo total se estimó sólo 
durante tres años (2007, 2008 y 2009), lo que permite concluir una variación de 9.292 
nuevos puestos de trabajo. En cuanto al efecto sobre la renta de las familias, los resultados 
indican un multiplicador de aproximadamente 2,19. Las compañías aéreas de bajo coste 
fueron responsables del cerca del 10 % del impacto aeroportuario en 2005, y de un 54,5 % 
en 2012, lo que refleja la creciente influencia de estas compañías aéreas en el tráfico aéreo 
de la región norte. 
El Capítulo 3 recoge un análisis coste-beneficio del caso de la ampliación del aeropuerto de 
Oporto para evaluar el impacto social de esta inversión. Genéricamente, hicimos un análisis 
coste-beneficio de este proyecto de inversión, que se desarrolló entre 2000 y 2007, con un 
coste total de casi 321.481 miles de euros (IVA excluido). En el cálculo de beneficios, 
consideramos el beneficio de los consumidores existentes y del tráfico inducido, teniendo 
en cuenta el ahorro de tiempo derivadao de la ampliación de la capacidad, y consideramos 
el beneficio de los productores resultante de la variación de los resultados por el tráfico 
inducido. También consideramos como parte del proyecto de inversión los costes 
ambientales resultantes del aumento del tráfico. Según los resultados obtenidos, el proyecto 
de ampliación del aeropuerto de Porto supone una buena inversión en términos 
socioeconómicos. En cuanto al incremento del beneficio social, se concluye que se produjo 
un cambio positivo en el excedente del consumidor, ya sea por el tráfico existente, ya sea 
por el tráfico inducido. Sin embargo, debe tenerse en cuenta que los cálculos realizados se 
basan en estimaciones sobre el ahorro de tiempo inferidas de otros contextos 
aeroportuarios, como consecuencia de las ampliaciones de capacidad de la misma 
naturaleza. Concluímos así la existencia de un valor actual neto positivo del proyecto de 
ampliación del aeropuerto, lo que refleja la viabilidad y rentabilidad desde el punto de vista 
económico-social de esta inversión. 
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En el Capítulo 4, se describe la evolución del turismo relacionada con el transporte aéreo, 
particularmente con la oferta de las compañías de bajo coste (LCC), y se analiza la 
influencia del aeropuerto de Oporto en el crecimiento de los flujos turísticos en la región 
del Norte de Portugal. 
En el Capítulo 5, se analiza la evolución del tráfico aéreo de las compañías LCC en el 
aeropuerto de Oporto y su impacto económico en el área de influencia aeroportuaria. A 
través de un modelo de análisis coste-beneficio, tratamos de determinar los costes, los 
beneficios y el impacto neto, impulsado por las rutas de bajo coste, en el desarrollo de la 
zona de influencia del aeropuerto regional en el norte de Portugal entre 2005, año de 
entrada de estas compañías aéreas en el aeropuerto, y 2012. La apuesta de las compañías 
LCC en este aeropuerto impulsó su crecimiento, permitiendo que, en la última década, el 
volumen de tráfico del aeropuerto de Oporto registrara un crecimiento aproximado del 260 
%. La evolución del aeropuerto de Oporto muestra una particularidad respecto a  otros 
aeropuertos regionales presentando un impacto neto positivo y creciente. Indudablemente, 
este impacto positivo se debe a las LCC. En 2005, el impacto económico neto fue de, 
aproximadamente, 19,5 millones de euros y en 2012, tras la entrada de las LCC, de 324,9 
millones. Por cada pasajero transportado en rutas LCC, la región obtuvo una ganancia de 
120,05 euros en 2005 y de 195,26 euros en 2012. Los resultados confirman que el 
crecimiento regional depende de la promoción del sector turístico a través de la creación de 
nuevos métodos y polos de atracción que  atraigan a turistas y a la continuidad del 
crecimiento del tráfico aéreo regional. El crecimiento del tráfico del aeropuerto de Oporto 
surge como un elemento de actividad de la región norte de Portugal, que se traduce en un 
factor dinamizador del desarrollo regional. 
En el Capítulo 6, con el fin de realizar un análisis comparativo entre los aeropuertos 
portugueses, se estudió la evolución del tráfico aéreo de las LCC en Portugal, a saber, los 
aeropuertos de Faro, Lisboa, Funchal y Oporto, y su impacto en el desarrollo económico 
regional, recurriendo al modelo análisis coste-beneficio. La metodología aplicada  pone de 
relieve que existe un impacto neto positivo impulsado por las LCC en la economía local, 
debido en términos directos a la creación de empleo y al aumento del consumo en el sector 
turístico, e indirectamente al aumento de la demanda de otros sectores de actividad. En 
2005, el bienestar generado por las líneas aéreas LCC totalizó casi 200 millones de euros, 
que corresponden a 126 euros por cada nuevo pasajero desembarcado por las LCC. En 
2012, el bienestar generado por las líneas aéreas LCC sumó casi 948 millones de euros y el 
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impacto promedio de las LCC por pasajero transportado en todos los aeropuertos fue de    
186.5 euros. 
Finalmente se presentan las principales conclusiones del estúdio. 
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Chapter One 
Regional Airport Success Factors: The Case of Oporto Airport 
1. Introduction   
Over the last fifteen years, air transport has radically changed in Europe. Since the 
completion of the liberalisation process in 1997, the growth of low cost carriers (LCC), 
resulting from their aggressive pricing policies, completely transformed supply and 
significantly boosted demand. Specifically, the intensification of price competition has 
stimulated tourist demand for medium-distance travel, to spend short breaks or weekends 
in cities with tourist attractions. Reduced prices have also induced higher travel demand 
among international students and migrant workers, who return home more frequently. 
Finally, low prices have also given rise to the deviation of business passengers to LCC, who 
have gained importance in LCC’s total demand.  
As the LCC sector developed, the airport industry experienced a profound metamorphosis 
(Graham 2008). In general, airports begin to be managed as dynamic businesses that now 
compete for airlines and passengers (Forsyth, Gillen, Müller & Niemeier 2010). 
Simultaneously, regional airports have experienced very significant growth (Graham 2013) 
and competion for passengers with airports of the main networks. Before the outbreak of 
LCC, regional airports were at best entry points of hub-and-spoke systems of traditional 
airline companies (full service carriers) or infrastructures for supporting tourism activities 
of marked seasonality. Currently, regional airports along with secondary airports are the 
basis of the point-to-point business of LCC. Due to the intense growth of these 
companies, regional airports are the most dynamic part of the European airport system, 
with growth rates well above that of the main airports (ACI Europe 2013). 
According to ACI Europe (2012), from 2001 to 2010, air traffic in European regional 
airports increased by 60%, exceeding 500 million passengers in 2010. During this period, 
international traffic at airports with less than five million passengers grew by over 80%. In 
addition to this growth in passengers, there has also been a change in the connectivity 
rationale of these airports, which are no longer merely transport infrastructures for feeding 
hubs. Regional airports are the nodes of a set of overlapped networks with direct 
connections between several regions of Europe, to some extent an alternative to the hub-
and-spoke networks that dominate in some European countries. 
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Regional airports have had a catalytic effect on economic development and hence are 
considered by regional and local authorities to be strategic assets for any region. These 
infrastructures are critical for attracting and retaining investment, for leveraging economic 
growth and for generating employment. Specifically, regional airports employ directly about 
500,000 workers and indirectly almost double that (ACI Europe 2012). In addition to these 
impacts, these airports improve the accessibility levels of  the regions in which they are 
located, ensuring their connectivity to the rest of  Europe and, therefore, to the rest of  the 
world (Zuidberg & Veldhuis 2012). 
Oporto Airport, located 11 kilometres north of  the city of  Oporto, is the second largest 
airport in levels of  passenger traffic in Portugal, just after Lisbon (6,050,094 vs. 
15,301,176). It is devoted to regular international traffic for business and tourism. Oporto 
Airport has the largest catchment area of  Portuguese airports, as within a 90-minute travel 
distance live around four million inhabitants. The hinterland of  Oporto Airport covers the 
central region of  Portugal and the region of  Galicia in Spain. For the latter, the low level of  
supply of  Galician airports and proximity to the border located 95 km from the airport 
help improve the attractiveness of  Oporto Airport. The dynamics of  this airport are also 
associated with the importance of  the concentration of  industries in the northern region 
of  Portugal (the largest in the country) and the tradition of  migratory workers in the area 
(to which they travel regularly to visit friends and relatives). In addition, the city of  Oporto 
and its surroundings are attractive as a tourist destination (particularly for city-breaks). 
In 2012, 23 airlines operated at Oporto Airport, which supported about 58,000 aircraft 
movements and carried over 6,050,000 passengers and 34,500 cargo tons (ANA 2013a). 
The airport currently enjoys a very significant capacity to absorb demand. In its maximum 
capacity, the current supply conditions can allow an increase in the number of passengers 
by 50% and a growth in the cargo volume of 100%, approximately. Oporto Airport 
represents about 20% of the total traffic in Portuguese airports and almost 18% of LCC 
traffic in Portugal (ANA 2013a). Over the last twenty years, passenger volume almost 
quadrupled from just over 1.6 million passengers in 1992 to over 6 million in 2012. 
One operator, ANA – Airports of Portugal, manages Portuguese airports, including 
Oporto Airport. As a result of the budgetary difficulties of the Portuguese economy and in 
order to achieve the privatisation objectives included in the Programme of Economic and 
Financial Assistance, resulting from the bailout of the country in 2011, the government 
decided to privatise ANA. The airport operator was privatised in December 2012. The 
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French infrastructure manager Vinci acquired ANA with €3.080 billion and will manage 
Portuguese airports over a period of 50 years. 
The objectives of this study are i) to describe the case of Oporto Airport in various aspects, 
because it can be considered a success among regional airports in Europe; ii) to analyse the 
factors that contribute to this success, both from the supply and the demand side; and iii) 
to discuss the challenges that the infrastructure will face in the near future to consolidate 
and strengthen its position in the airport market. The methodology used is case study. 
Oporto Airport is a very interesting case as a regional airport that combines different types 
of traffic – business (~45%), tourism (~30%) and visiting friends and relatives (VFR) 
(~20%) – posing consequently great challenges in the definition and implementation of 
strategy. In the context of this case study, we carried out a comprehensive collection of 
airport information, a detailed analysis of the gathered data, an assessment of the current 
situation using comparative elements and a projection of future scenarios, in order to 
anticipate the main challenges to Oporto Airport in the medium and long term. 
The structure of the chapter is as follows. Section Two summarises the supply factors that 
have contributed to the good performance of Oporto Airport in recent years including 
infrastructure renewal and expansion in the number of routes, analysing in this case the 
role of LCC in increasing flight connections. Section Three explains the response of 
increased demand after the change in supply conditions and analyses the interaction 
between air transport and tourism at the regional level. Finally, Section Four presents and 
discusses some of the opportunities and challenges that Oporto Airport will face in the 
coming years. 
2. Supply Factors 
2.1. Infrastructure renovation  
Over recent years, there has been an ambitious expansion and modernisation of Oporto 
Airport, designed to increase its capacity and improve its operations. In 1999, the airport 
had a capacity of 14 movements per hour and about three million passengers per year. The 
main constraints of Oporto Airport in the late nineties were related to the capacity 
constraints of the check-in and baggage handling system, the shortage of parking places, 
the inadequacy of the operational lay-out of the aircraft manoeuvre areas, handicapped 
accessibility and capacities of some sectors and the small size of available spaces for the 
development and expansion of new functions. 
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In response to these weaknesses and the favourable trend in demand, the airport operator 
decided to expand Oporto Airport’s supply. The enlargement and upgrading of supply 
were enshrined in the 2000 Master Plan (ANA 2000), which defined a medium and long-
term strategy, operationalised in three well-defined stages. The first stage aimed to increase 
the installed capacity to 6 million passengers per year, the second to 11 million and the 
third to 15 million. Seven years later, in the 2007 Master Plan (ANA 2007b), an increased 
capacity of fifteen million passengers – which is the maximum volume of demand 
technically possible in the airport’s current location – remained the objective for supply 
expansion. 
Between 2000 and 2006, a large investment in the expansion and upgrading of Oporto 
Airport was carried out. This investment exceeded €400 million; €375 million were devoted 
to construction labour and around €25 million to preparation labour costs (see Table 1). 
This investment was financed with ANA’s own resources (43%), loans from the European 
Investment Bank (41%), other loans (10%) and EU funding from the European Regional 
Development Fund – ERDF (6%). 
 
Table 1. Investment and financing of Oporto Airport expansion (in €) 
Investment 
Sources of financing 
 
% 
Total ANA European 
Investment 
Bank  
European 
Regional 
Development 
Fund 
Other bank 
loans 
Construction labour 375,044,920 142,114,835 168,000,000 24,930,085 40,000,000 92.2% 
Preparatory labour  26,300,984 26,300,984    6.5% 
Expropriations 5,591,893 5,591,893    1.3% 
Total cost 406,937,797 174,007,712 168,000,000 24,930,085 40,000,000 100% 
Source: Tribunal de Contas (2009). 
 
Since the expansion, the airport has had a maximum annual capacity of nine million 
passengers, 60 thousand cargo tons and 20 aircraft movements per hour (ANA 2012c). 
Enlarging and upgrading the airport entailed a supply increase in its various facilities. Table 
Two shows the level of supply for several operational areas of the airport before and after 
the expansion. 
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Table 2. Capacity increase at Oporto Airport 
2000 2007 
Capacity (3 million passengers/year) 
- 25 check-in positions 
- 9 boarding gates 
       - 9 conventional gates 
       - 0 telescopic bridges 
- 15 aircraft parking positions  
- 1,000 parking spaces 
- 14 movements/hour 
- Average turn-around time: 60 minutes 
- 1,200 passengers/hour 
Capacity (9 million passengers/year) 
- 60 check-in positions 
- 23 boarding gates 
       - 14 conventional gates 
       - 9 telescopic bridges 
- 35 aircraft parking positions 
- 2,500 parking spaces 
- 20 movements/hour 
- Average turn-around time: 30 minutes 
- 2,200 passengers/hour 
Source: Adapted from ANA (2000, 2007b). 
The expansion and general improvement of airport facilities resulted in a more efficient 
operation for companies and a greater level of comfort and general service for passengers. 
Based on the results of satisfaction surveys conducted in a large number of airports around 
the world by ACI-Airport Council International, Oporto Airport earned several 
distinctions in the ASQ-Airport Service Quality awards. In 2006, Oporto Airport was 
considered the third best airport in Europe and the third in the world in the category of 
two to five million passengers. In the following year it was voted the best airport in 
Europe. In 2008, 2009, 2010 and 2011, it remained in the top three in Europe. It was 
considered the second best European airport in 2010 and the third best in the next three 
years. 
Since 2006, ANA has had agreements with its business partners (handling agents, airlines 
and the Foreigners and Borders Service [SEF]) for quality commitments, which are 
formalised through Service Level Agreements (SLA). These agreements establish quality 
objectives for different service processes that are critical to airport operations – regularly 
monitored – and clarify the responsibilities of each business partner. Overall, results for 
Oporto Airport show higher evaluations than the level agreed for every SLA (see Figure 1). 
The assessment of airport passenger satisfaction has been measured through regular 
surveys. Results translate into a level of satisfaction – in the range 0-5 – of 4.08 in 2010, 
4.07 in 2011 and 4.08 in 2012, revealing the highest degree of satisfaction among 
Portuguese airports in 2010 and 2011 and the second highest in 2012 (ANA 2013b). 
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 Figure 1. Service level agreements (SLA) 
 
Source: ANA (2013b). 
 
2.2. Expansion of  routes: the role of  LCC    
Another factor that explains traffic growth is the attraction of low cost airlines. Generally, 
LCC airports seek to help these companies reduce costs and exploit economies of density 
through the intensive use of aircraft (Pitt & Brown 2001). According to Warnock-Smith 
and Potter (2005), the choice of airports by LCC is based on, first, the size of the 
catchment area, second, the availability of slots and, third, reduced turnaround times and 
low congestion levels. The next factor in order of importance is reduced airport charges. 
Other factors identified as relevant, albeit less important, are positive prospects for 
business and tourist traffic, the awareness of airport management of the importance of 
keeping costs low and the presence of high levels of good road connections, competition 
with other airports and sufficient extra capacity to accommodate demand growth. 
In the case of Oporto Airport, the existence of some of these factors has allowed a quick 
development of LCC business. First, the possibility of increasing its catchment area to the 
south, to the central region of Portugal, and to the north, to the region of Galicia in Spain, 
as well as good prospects for passenger growth in specific demand segments such as 
tourism, business and VFR. Second, the availability of a renewed infrastructure with 
overcapacity, which allows airlines quick and flexible operations without having to deal 
with traditional supply constraints (slots availability, quick turnarounds and enough capacity 
to accommodate large demand growth). Third, although LCC do not enjoy significant 
advantages in terms of airport charges, airport services offer competitive prices. Fourth, the 
aiport has a relatively autonomous management focused on improving efficiency levels. 
Fifth, it has good roads and sufficient parking spaces at reduced prices, as well as decent 
links to public transport networks, in particular to coach and metro services. Last, there 
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was a relatively low level of competition with a relatively dominant air operator, before the 
entry of LCC. 
Services supply at Oporto Airport has increased significantly since the entry of LCC. 
According to Almeida (2011), the increase in routes and frequencies offered by LCC 
resulted in major changes in air transport, inducing a change in demand behaviour and a 
positive effect on the development of other sectors of activity, such as tourism. Low cost 
airlines started operations in Oporto Airport in 2004, with the entry of Air Berlin, linking 
Oporto via Palma to several European destinations. In that year, Air Berlin carried just 
over 13,000 passengers, representing 0.5% of the total airport traffic (Caballero, Losada & 
Marrana 2006). In 2005, Ryanair started flying from Oporto, with connections to London-
Stansted and Frankfurt-Hanh, transporting almost 250,000 passengers, representing 7.5% 
of Oporto Airport’s demand. In 2006, Ryanair added three new destinations: Paris-
Beauvais (daily flights), Dublin (daily flights) and Liverpool (three flights per week). The 
number of passengers carried that year reached approximately 525,000. This growth 
allowed Ryanair to become the second largest airline with operations at Oporto Airport, 
with a market share of 15.3%. In 2006, Hapag-Lloyd Express (HPX) began operating in 
Oporto, with connections to Cologne and Stuttgart (three flights per week each). 
In 2007, there was a large increase in the number of low cost routes at Oporto Airport. 
EasyJet, Brussels Airlines, Transavia and Clickair joined the three companies already 
operating at the airport. EasyJet connected Oporto to Geneva and Basel, while Brussels 
Airlines, Transavia and Clickair connected Oporto with the airports of Brussels-BRU, 
Barcelona-El Prat and Paris-Orly, respectively. That year, Ryanair flew to 13 destinations, 
while HPX increased one destination over its previous year’s supply (Hamburg). 
From 2009 onwards, the LCC operating in Oporto Airport have been Air Belin, Brussels 
Airlines, EasyJet, Ryanair and Transavia. The 23 destinations offered in 2007 by these 
companies doubled in 2012, reaching 46. The airline with the largest operation at Oporto 
Airport in 2012 was Ryanair, which offered 33 routes, well above EasyJet with six routes, 
and Transavia with four routes. The other two LCC only flew to one destination in each 
case. In 2007, the 54 routes of Oporto Airport offered 5,950,000 seats – 29% on LCC. In 
2012, from the 7,875,000 seats offered on the 81 routes of the airport, nearly 51% were 
supplied by LCC. 
The opening of Ryanair’s operational base in Oporto Airport was a big jump from the 
supply standpoint. This expansion resulted in a very strong demand growth for Ryanair 
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services. Ryanair’s choice of Oporto Airport derives from the fulfilment of some of the 
requirements that the company considers fundamental to operating at a given airport. 
According to Barrett (2004), Ryanair’s criteria to consider an airport low cost friendly are to 
have lower airport charges, an aircraft turnaround time of 25 minutes, simple terminals, 
services that allow for quick check-in, good commercial facilities (catering and shops), 
adequate connections by road and no executive class or business lounges. 
An operational base consists of an airport where airlines locate aircrafts, crew and support 
operational services (Graham & Shaw 2008). The choice of airports for this function is 
mostly based, especially in the case of LCC, on logistics and on the possibility of 
maximising the use of aircrafts, as well as on the existence of incentives and other types of 
benefits associated with operating at the airport (Alderighi, Cento, Nijkamp & Rietveld 
2007). Despite the potential advantages of this management option, the installation of an 
operational base generally implies significant investment (Coombs 2011), particularly 
because it involves the allocation of dedicated aircraft to meet the expected supply levels. 
Ryanair’s base at Oporto, which began operating in September 2009, was the first one in 
Portugal and the thirty-third in Europe. Ryanair currently has operating bases outside 
Europe, namely in Morocco. The Oporto base entailed an investment of €146 million and 
the allocation of three aircraft. In the first full year after opening (2010), the number of 
passengers increased by over 40% in relation to the previous year (2009). The number of 
passengers carried by Ryanair almost doubled from 2009 to 2011 (1,193,705 vs. 2,268,713). 
Three years after opening, the base had five aircrafts, flying to 33 international destinations, 
with the exception of Faro. 
Ryanair’s increase in supply since its entry into Oporto Airport has been very significant. In 
2006, when it flew to only five destinations (Figure 2), the number of seats offered was 
625,000 (12.1% of the seats offered from the airport). In 2012, when it operated 33 direct 
connections (Figure 3), the seats offered exceeded 2,770,000 (35.2% of the seats offered 
from the airport). 
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2006 2012 
 
Figure 2. Ryanair routes at Oporto 
Airport  
 
Source: Caballero, Losada and Marrana (2006). 
 
   Figure 3. Ryanair routes at Oporto 
Airport  
    
    Source: www.ryanair.com/pt. 
Agreements with airlines have driven the expansion and consolidation of flights supply at 
Oporto Airport. These agreements are a factor of the utmost importance to attracting 
airlines, especially LCC, since they prefer airport operators (and hence airports) that show 
flexibility and willingness to negotiate costs (Barrett 2004). These agreements between the 
airport operator and the airlines may have different modalities (Graham & Dennis 2007). It 
may be only a discount on airport charges or may involve the sharing of risk, based on the 
number of passenger arrivals (Graham 2013). They may also imply the coverage of new 
services’ marketing cost or, in general, the cost of launching new routes (Starkie 2012). In 
addition to the direct subsidies granted by airport operators, in some countries such as 
Spain, agreements may also include subsidies from public authorities (Castillo-Manzano, 
López-Valpuesta & González-Laxe 2011). 
In Portugal these agreements are part of a programme to promote routes launched in late 
2007, called Initiative.pt – Developing Tourism and Aviation. This programme covers all 
Portuguese airports, as the airport operator manages all the airfields in Portugal. 
Initiative.pt combines support based on the number of passenger arrivals with promotional 
grants, and it is funded by the airport operator and public and parapublic entities. 
During its first four years, Initiative.pt supported 43 routes, with an investment of over €13 
million. The funding of this programme is ensured by ANA (40%), Turismo de Portugal 
(30%) and several regional agencies marketing tourism (20%) (ANA 2013b). The 
programme is focused primarily on creating new routes and increasing the frequency of 
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flights along routes considered under-served. The support for airlines adopts, in many 
cases, a model of co-investment with a variable component based on passenger arrivals and 
a fixed marketing component that is specifically designed to promote the supported route. 
Data provided by Turismo de Portugal via the press reveal that in the first four years, the 
programme supported 23 LCC routes (Ryanair [18] and EasyJet [5]), 10 traditional airline 
routes (TAP [3] and SATA [7]) and 10 hybrid, charter or regional airline routes (Jet2 [4], 
Tui Fly [2], Sky Europe [1], Aer Lingus [1], Aigle Azur [1] and Thomson Fly [1]). Twenty-
three routes were supported in Faro, ten in Madeira, five in Lisbon, four in Ponta Delgada 
and one in Porto Santo. The 43 supported routes benefitted from €13.3 million in funding 
of and handled 1,630,000 passengers, representing an average support per passenger of 
€8.15 (ANA 2013b).  
In March 2012, the second phase of Initiative.pt, called Initiative.pt 2.0, was launched. This 
stage requires an investment of €15 million and the financing of one million and a half 
passengers during the three years of the programme. According to ANA (2013b), 
Initiative.pt 2.0 will provide financial and logistic support to 60 routes and will fund the 
opening of 45 new routes, the extension of three routes during the winter period and a 
frequency increase in another two. In 2012, under this programme, 28 new routes were 
created – six of these in Oporto Airport – and 60 received financial and logistics support, 
10 of these at Oporto Airport (see Figure 4). 
 
 
Figure 4. New routes and routes with support from Initiative.pt 2.0 in 2012 
 
Source: ANA (2013b). 
3. Demand Response 
From the demand side, four different periods in Oporto Airport can be identified: the first 
period from 1990 to 1999, the second from 2000 to 2003, the third from 2004 to 2009 and 
13
6 6
0
3
28
11 10
23
12
4
60
0
10
20
30
40
50
60
70
Lisbon Oporto Faro Madeira Azores Total
New routes in 2012 Routes supported by Initiative 2.0
22 
 
the fourth from 2010 to 2012 (see Figure 5). The first period is characterised by steady 
growth, which accelerated in 1998 and 1999. The decline and stagnation of traffic mark the 
second period. The third period saw a return of growth, particularly in 2007 and 2008. In 
contrast, in 2009, there was a stagnation of traffic, in line with what happened in all 
European markets, coinciding with the most depressed period of the economic and 
financial crisis, which began in 2008. From 2010 onwards, air traffic went back to a positive 
trend, with average growth rates of 7.5% per year. In 2012, there was a record number of 
airport users, slightly surpassing six million passengers. 
 
Figure 5. Traffic evolution at Oporto Airport 
 
Source: Adapted from ANA (2012a, 2012d) and INAC (2010). 
After the completion of the airport expansion in 2006, LCC growth accelerated 
considerably, reaching 1,250,000 passengers in 2007 (700,000 in 2006), almost 2,000,000 in 
2009 and over 3,350,000 in 2012. The main impact of the entry of LCC, in terms of traffic 
composition, was the stagnation of full service carriers (FSC) passenger volumes – 2.5 
million passengers per year since 2006. LCC traffic increased as long as the status quo in 
FSC traffic allowed the first to progressively increase its market share at the airport, rising 
from 9.5% in 2006 to 31% in 2007 and to 43.5% in 2009 (see Figure 6). In 2011, LCC 
traffic exceeded, for the first time, half of Oporto Airport’s traffic and in 2012 reached a 
market share slightly higher than 55%. 
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Figure 6. Traffic evolution at Oporto Airport by type of operator 
 
Source: Adapted from ANA (2006, 2007a, 2008, 2009, 2010, 2011a, and 2012a). 
The academic literature on air transport concludes that the most important factor in 
choosing airlines is the price of the ticket, particularly in the case of LCC. According to the 
results of a comparative study conducted by O’Connell and Williams (2005), 80% of low 
cost passengers choose an airline based on price. Other studies conclude that, although the 
price is the most important factor, there are other factors influencing the choice, such as 
proximity to the airport (Martínez-García & Royo-Vela 2010). Ryan and Birks (2005) also 
point out two important factors in users’ choice: the availability and cost of hotel facilities 
and the availability and affordability of parking spaces. In the case of Oporto Airport, the 
absence of competing airports within a quite broad geographical area and the existence of 
good roads and (cheap) parking may be, jointly with LCC low prices, important factors for 
explaining the intense traffic growth of recent years. 
The main markets of  Oporto Airport are France, Spain, Portugal, Germany, the UK, 
Switzerland, Italy, Belgium and Luxembourg. In 2012, the fifteen destinations with larger 
demand accounted for 65.7% of  total airport traffic (see Table 3). Besides the strong 
concentration of  demand in a limited number of  destinations, Oporto Airport has an 
important market concentration of  operators. In 2012, the most important companies, 
according to the number of  carried passengers, were Ryanair, EasyJet and TAP Portugal 
(see Figure 7). By 2010, TAP Portugal was the main carrier at the airport. From that year 
onwards, Ryanair ranked first in carried passengers. In 2011, Ryanair transported 1,678,872 
passengers, surpassing TAP Portugal by just 41,334 passengers. In 2012, the distance 
between both companies widened extraordinarily, surpassing 2.1 million passengers. In 
2012, Ryanair had 37.8% of  the airport market share and 68.2% of  the LCC market share 
(ANA 2012d). In that year, TAP saw its Oporto Airport market share drop for the fifth 
consecutive year, from nearly 40% in 2008 to just 27.6%. 
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Table 3. Oporto Airport top destinations  
Source: Adapted from ANA (2012d). 
Figure 7. Main carriers’ traffic share 
Source: Adapted from INAC (2010) and ANA (2012d). 
The growing presence of  low cost carriers in Oporto Airport has changed the profile of  its 
users. The comparison of  passenger characteristics in 2004 and 2012 reveals significant 
differences. During this period, the presence of  women increased (30.9% in 2004 to 48.5% 
in 2012) and the same happened with people under 30 (26.1% in 2004 to 44.2% in 2012). 
Furthermore, the weight of  passengers with higher education degrees decreased (44.1% in 
2004 to 33.0% in 2012) (ANA 2011b, 2012b). Regarding reasons for travelling, the changes 
are also very significant. There was a significant loss of  business passengers, whereas a 
considerable increase in tourist and VFR traffic was felt. There was also a strong growth of  
users residing abroad, namely tourists and Portuguese immigrants (58.4% in 2004 and 
89.9% in 2012). 
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Destination Passengers % Airlines 
Paris-Orly  585,336 9.8% Aigle-Azur, TAP Portugal, Transavia 
Geneva 405,201 6.8% EasyJet, Swiss, TAP Portugal 
Madrid 398,083 6.6% Air Nostrum LAM, Ryanair, TAP Portugal 
Lisbon 393,292 6.6% TAP Portugal 
Frankfurt  325,455 5.5% Lufthansa 
Barcelona 286,457 4.8% Ryanair, TAP Portugal 
Paris-Beauvais 246,194 4.1% Ryanair 
Funchal 226,920 3.8% TAP Portugal, Transavia 
London-Gatwick  223,309  3.7% EasyJet, TAP Portugal 
London-Stansted 212,470 3.6% Ryanair  
Paris-Charles de Gaulle  143,502 2.4% EasyJet, TAP Portugal  
Faro 133,568 2.2% Ryanair  
Frankfurt-Hahn 126,619 2.1% Ryanair 
Brussels-Charleroi 113,029 1.9% Ryanair 
Basel 104,529 1.8% EasyJet  
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The attractiveness of any tourist destination depends on its natural resources, local culture 
and man-made infrastructure (Bieger & Wittmer, 2006). Within the latter, transport 
infrastructures, especially regional airports, are very important, as they are a gateway for 
tourism (Robertson 1995). The availability of low cost routes at airports of this type is 
critical to the enhancement of tourism, given that, according to Donzelli (2010), LCC not 
only attract traffic from FSC but also generate new demand. According to Skeels (2005), 
59% of LCC passengers are new consumers who would not travel if this alternative were 
not available, and only 37% are switchers (changed from FSC to LCC). The increased 
supply of LCC in Oporto Airport has boosted tourism growth in the city of Oporto and 
the northern region as a whole. Leisure passengers at Oporto Airport fly mostly on LCC, 
specifically 65% in 2012. 
Despite the changed conditions of supply, the main tourist markets in the north remain the 
same as one decade ago. In 2012, France (32%), Spain (26%), the UK (10%), Germany 
(8%), Switzerland (8%), Italy (7%) and the Netherlands (4%) were the main origin 
countries of tourists in the region (INE, 2013a). In 2012, the number of overnight stays of 
tourists from the main markets represented approximately 44% of all overnight stays in the 
region (INE, 2013b). 
That same year, 41% of tourists slept only in Oporto, 39% in the north, mainly in the cities 
of Braga, Guimarães and Viana do Castelo, and 20% in Oporto and other northern cities 
of Portugal (IPDT 2012a, 2012B, 2012c and 2012d). According to the same source, in 2012 
tourists spent about €626 during their stay, which corresponds to an average daily expense 
of €84.2. 
The determination of the direction of causality between growth in LCC supply and tourism 
growth is a complex subject. It is a feedback process that ultimately benefits all 
stakeholders. In this case, passengers carried by LCC via Oporto Airport and foreign 
tourists from northern Portugal follow a parallel trend that confirms the existence of some 
kind of interaction between these phenomena (see Figure 8). 
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Figure 8. Overnight stays of foreigners in the north and LCC passengers at Oporto Airport 
Source: Adapted from ANA (2007a, 2010 and 2012d) and INE (2007, 2010 and 2013b). 
4. Conclusion  
Despite rapid growth in recent years, Oporto Airport still has room to grow. The city of 
Oporto and the north of Portugal are consolidating as a multiproduct tourist destination 
that will boost airport demand in coming years. The demand for city-breaks has been 
consistently growing. From 2007 to 2011, the number of overnight stays in the Oporto 
region increased by 16.5%, exceeding 2,750,000. Hotel capacity accompanied the increase 
in demand, and, in the same period, the number of beds increased by 15.5%. The cultural 
heritage of Oporto and the surrounding region, as well as the progressive improvement of 
its tourist infrastructure, are the major assets of the destination. This growing tourist 
attractiveness, in 2013, resulted in Oporto and the Douro Valley being considered the Best 
European Destination by the Lonely Planet. Also within the tourism sector, cruise tourism 
is a segment that has proved very dynamic in recent years. Over the past five years, Oporto 
has witnessed a growing number of small-scale cruises and cruisers in the Leixões port. 
From 2007 to 2012, the number of passengers on these small-scale cruises multiplied by 
nearly five, exceeding 75,000. The completion of a passenger station in the cruise terminal 
scheduled for late 2013 will further boost this tourist segment. In this context, it is 
extremely important that Oporto will likely become a point of boarding and/or departing 
for cruises. If that happens, cruises would ensure additional traffic to Oporto Airport. 
Another source of growth for Oporto Airport is traffic with origin or destination in 
Galicia. The lack of coordination of the three Galician airports has limited the growth of 
their flight supply and prevented the consolidation of low cost routes. Additionally, the 
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radial model of route management of some airlines, with Madrid-Barajas as a hub airport, 
severely punishes Galician passengers in their trips to European destinations. These 
drawbacks, together with the crisis in Spain, have resulted in an 18% decrease in the 
combined traffic of the three Galician airports since 2007, which lost in cumulative terms 
more than 850,000 passengers, 575,000 from Vigo airport alone. In the same period, 
Oporto Airport increased its traffic by over 52%, gaining cumulatively over 2,000,000 
passengers. It is worth noting in this regard that, in 2007, the combined traffic of the three 
Galician airports exceeded by almost 750,000 passengers the traffic in Oporto (4,722,935 
vs. 3,988,388), while, in 2012, it was lower by nearly 2,200,000 passengers (3,868,787 vs. 
6,050,094). The attractiveness of Oporto Airport to Galician passengers is growing. 
According to airport management, in 2012, over 700,000 Galician passengers used Oporto 
Airport, representing 12% of total traffic. The outlook for growth in this market segment is 
very positive, considering the good road connections and an increased provision of public 
transport, linking several Galician cities and Oporto Airport directly. 
Besides opportunities for traffic growth and business development, Oporto Airport faces 
important challenges. The recent privatisation of the Portuguese airport manager poses 
significant challenges at both political and regulatory levels. The airports’ system went from 
a public monopoly to a private monopoly, now owned by Vinci, a French infrastructure 
operator. The underlying management model hampers the implementation of individual 
commercial policies and promotes cross subsidisation between airports, to meet public 
service obligations or support individual growth strategies within the system. This way, 
certain airports may be favoured over others, depending on the requirements of the airlines 
with greater bargaining power or on operators’ short-term performance. Political actors in 
the north should monitor the development of ANA’s operation, management and airport 
regulation models, particularly the determination of airport fees. 
The management of the high dependence on LCC, namely on Ryanair, in the supply and 
demand of this airport, deserves particular attention from the airport operator. Ryanair 
supplies over 35% of airport seats and carries nearly 40% of airport passengers. These large 
market shares ascribe strong market power to Ryanair and, therefore, great bargaining 
capacity to obtain favourable agreements with the airport manager. This poses significant 
risks in the future, especially since Ryanair has shown in the past that the closure of its 
activity in certain airports is not considered problematic and that the cessation of 
operations due to lack of ‘favourable’ conditions is part of its business model. One way to 
mitigate this problem, at least partially, can be the establishment of competitive conditions 
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for attracting new airlines, including other LCC, by the airport manager. This will increase 
the supply of routes and destinations and promote higher levels of competition in the 
airport. 
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Chapter Two 
The Economic Impact of Airports: The Case of Oporto Airport 
1. Introduction   
Since the second half of the twentieth century, various technological advances have caused 
changes in territorial distribution, particularly in the transportation and communications 
sectors (Pacheco 2004). Increasing social interconnectivity and interaction, as well as active 
lifestyles, have resulted in a generalised displacement of entire populations, overcoming the 
inherent difficulties created by physical distance. 
The air transport industry has been a transportation subsector that has seen a higher 
growth. Global passenger air traffic multiplied by 10 from 1970 to 2012, from 310 million 
to 2.9 billion passengers (IATA 2012, ICAO 2013). Additionally, according to a study by 
ITF (2012), passenger air traffic is likely to continue to grow rapidly in the coming decades. 
The transportation of passengers and cargo is thus an essential component of the 
contemporary global economy (ACI Europe & York Aviation 2004). The concept of air 
travel has evolved over the last few years, and increased connections to different parts of 
the world have thus contributed to the development of economies (ANA 2013). This 
sector is considered innovative and boosts economic and social progress since it provides 
links between developed and developing countries (Almeida & Costa 2012). 
According Hakfoort, Poot and Rietveld (2001), airports act both as transport nodes and as 
‘growth poles’ in regional economies. The increase in flight connections between different 
points has greatly contributed to the promotion and creation of direct and indirect 
employment and has also attracted foreign investment and export growth. In the air 
transport sector, these developments have been accompanied by global trends in the 
evolution of the global gross domestic product (GDP), reflecting a strong correlation with 
economic, social and political contexts (see Figure 1). Traffic volume has oscillated in some 
periods, reflecting some isolated economic and social events, such as the 2003 Hong Kong 
flu epidemic, the September 11 terrorist attacks, the 2008 global crisis and the 2010 
volcanic eruption in Iceland (Aviator 2012). 
More recently, the air transport sector has undergone significant changes after a process of 
market liberalisation and the consequent entry of low cost carriers (LCC). Fierce 
competition between airlines is expected to follow a tendency for larger traditional 
companies to consolidate, focusing on concentrating and adapting services, routes and 
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connectivity offered by airports (Proença, Afonso, Gil & Alves 2012). All these changes 
have affected the whole of the air transport system. According to Warnock-Smith and 
Potter (2005), the choice of airports by LCC is based primarily on the size of the catchment 
area, the availability of slots, securing reduced turnaround times, low levels of congestion 
and reduced airport charges. In particular, according to Almeida, Costa and Ferreira (2013), 
airports responded to these market challenges with new business ventures, offering more 
active features in order to attract and secure airlines. 
 
 
 
 
 
 
 
 
 
Figure 1. Growth of transported passengers and global movements of global GDP  
Source: Adapted from World Bank (2013a, 2013b). 
In Europe, the aviation industry is an important sector. In 2010, about 606 million 
passengers were transported, and this figure increased to about 744 million in 2011, 
reflecting an increase of 5.9% (Eurostat 2011). According to an ATAG (2012) study, the 
number of jobs created directly by the air transport industry in Europe totalled 1.9 million 
in 2010. Of these, 519,000 (28%) people worked for airlines; 220,000 people (12%) worked 
directly for airport operators and 827,000 (44.5%) worked for public services – such as 
customs and security – or provided services in shops, restaurants and hotels. A further 
290,000 people (15.5%) were employees in the production industry within the air transport 
sector. In total, air transport generates 5.1 million jobs and contributes over $485,000 
million to Europe’s GDP (ATAG 2012). In 2010, according to the same study, the supply 
of European transport comprised approximately 448 airlines, 701 commercial airports with 
6,585 aircraft services and 7,860,000 flights that generated a volume of 1,154,228 million 
revenue passenger kilometres. Air transport is of great importance in Europe – as it is 
globally – and emerges as a key sector in regional development. 
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In the context of the Portuguese economy, the aviation industry is seen as one of the 
engines of development, especially in the regions where airports are located (ANA 2013). 
Oporto (OPO) Airport is one of the airports that has recently accepted the challenges of 
the changing air transport system, as it adapted and modified its structure to improve the 
efficiency of its services in order to boost its trade relations. In the last two decades, its 
volume of traffic has almost quadrupled, with a greater volume than the total evolution of 
Portuguese airport traffic growth (270% versus 143%, respectively). In 1992, Oporto 
Airport transported approximately 1.6 million passengers. In 2002, the level of passengers 
increased to more than two million passengers and, in 2005, more than three million. Three 
years later, this rose to a higher volume with over four million, and the following year it 
increased to over five million. In 2011, the airport transported six million passengers, and, 
in 2012, there was a slight increase to 6,050,094 passengers. Given these improvements in 
the air connectivity of this airport’s infrastructure, it is essential to understand the effects of 
this phenomenon on economic growth in northern Portugal. 
This study, therefore, aims to analyse the relationship between air transport and economic 
activity in the northern region of Portugal. Specifically, it seeks to i) describe the 
relationship between air transport and economic activity and ii) quantify the impact this has 
had on Oporto Airport, using two economic variables: employment and regional income. 
Given these objectives, this chapter is structured into the following sections. After the 
introduction, Section Two focuses on the functional relationship between airports and 
economic development. Section Three describes Oporto Airport and its region of 
influence. Section Four details the methodology applied in the case study, and Section Five 
presents and analyses the results of the economic impact of Oporto Airport’s 
infrastructure. In particular, Section Five examines the effect on employment (direct, 
indirect and total), income and revenue generated by non-resident tourists in the airport’s 
area of influence – Greater Oporto and northern Portugal. Finally, Section Six contains the 
general conclusions of this study.   
2. Airports and Economic Development  
Air transport, and airport infrastructure in particular, provide employment and boost 
certain economic activities that depend on the availability of infrastructure (Hansman & 
Ishtkina 2009). In turn, regional economic activity provides capital and stimulates new 
demand for air transport of passengers, goods and services. According to the authors cited 
above, this results in a dynamic cycle of interaction between the air transport system and 
35 
 
Air Transportation System 
Revenue/Profitability 
the economy (see Figure 2). Thus, the presence of an efficient transportation system has a 
positive impact on the economy (Stewart 2006). 
 
 
 
 
 
 
 
 
 
 
Figure 2. The air transport system and the economy 
Source: Hansman and Ishtkina (2009). 
In the European context, the social and economic importance of air transport increased 
with the extension of the European Union. Airports provide necessary infrastructure for a 
wide range of economic activities, resulting in a larger economic effect known as the 
catalyst effect (ACI Europe & York Aviation 2004). The economic repercussions around 
airport activities are felt from the moment an airport starts being constructed (Lizana, 
Reyes & Moreno 1996). 
According to Graham (2013), the number of jobs generated by an airport can be used as a 
key indicator of its impact on the local economy. Although this measure is simplistic, it 
determines the relative importance of an airport in a given economy. From a broader 
perspective within the framework of regional development, this impact can be divided into 
four categories (ACI Europe & York Aviation 2004).  
i. Direct impact is caused by employment and income that are directly generated by 
the construction and operation of an airport. 
ii. Indirect impact is caused by employment and income that derive from the suppliers 
of goods and the services chain.  
iii. Induced impact is employment and income generated by the spending of income 
from direct and indirect employment. This impact is induced by direct and indirect 
effects derived from the multiplier effect of direct and indirect impacts.  
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iv. Catalytic impact is caused by employment and income generated by an airport’s role 
as an engine for growth and productivity and as a means of attracting new 
businesses. 
Throughout the literature, several studies have aimed at analysing and quantifying the 
impact of airports on local employment. According to Hansman and Ishtkina (2009), most 
of the literature that evaluates the economic impact of transport infrastructure concludes 
that these contribute to economic development (see Table 1).  
 
Table 1. Economic impact of airports: empirical evidence 
Authors            Airport / Country Direct 
employment 
impact 
Direct 
employment 
(p/106Pax) 
Multiplier 
indirect 
employment 
ATAG (1991) 
Vienna, Áustria (1990)         8,200 1,345 - 
Orly, Paris, France (1988) 28,000 1,272 - 
Manchester, UK (1988) 8,390 830 - 
Valencia, Spain (1981) 940 607 5.138 p/ 106 Pax 
Barcelona, Spain 4,903 463 6.591 p/ 106 Pax 
Los Angeles, USA (1988) 34,669 837 9.013 p/ 106 Pax 
Denver, Colorado, USA (1988) 23,000 694 - 
Dallas/Fort Worth, USA (1981) 14,253 649 - 
Chicago, O’Hare, USA (1981) 24,727 633 - 
San José, Costa Rica 4,277 512 - 
Norfolk, USA 1,521 445 - 
ACI Europe and  
York Aviation (2004) 
European Airports (2001 data) 1,200,000 950 2.1 
York Consulting 
(1998). 
Orly, Paris (1991) 72,000 1,607 1.1 
London (1993) 82,000 1,129 1.2 
CDM Smith (2012) USA Airports (2000 data) 4,900,000 1,800 2.4 
NCAER (2012) New Delhi, India 64,074 2,143 7.0 
Vancouver Airport 
Authority (2011) 
Vancouver, Brit. Col.  21,633 1,287 1.0 
Source: Adapted from ACI Europe and York Aviation (2004), ATAG (1991), CDM Smith (2012), NCAER 
(2012), Vancouver Airport Authority (2011) and York Consulting (1998). 
In reference to European airports, according to the study by ACI Europe and York 
Aviation (2004), on average for every one million passengers transported, almost 2,950 
domestic jobs are supported. In terms of indirect employment, the study found a multiplier 
effect of 2.1 as compared to direct employment. In the U.S., this same multiplier effect was 
estimated at 2.4 (CDM Smith, 2012).  
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Hansman and Ishtkina (2009) experienced some difficulties in carrying out their studies, 
particularly in the use of intensive regional data, as these are often incomplete or 
unavailable, including the isolating effects of air transport and other variables in assessing 
the economic impact on employment and income generated by dependent economic 
activity.  
3. Airports and the North of  Portugal  
There are nine airfields located in the northern region of Portugal: Braga, Bragança, 
Chaves, Espinho, Maia, Mogadouro, Macedo de Cavaleiros, Vila Real and Oporto Airport, 
the latter being the main regional airport.  
In Portugal there are another eight main airports, which are Faro; Lisbon; two in the 
Autonomous Region of Madeira: Funchal and Porto Santo; and four in the Autonomous 
Region of the Azores including Ponta Delgada, Horta, Flores and Santa Maria. In 2012, 
these airports registered a total traffic of 30.5 million passengers and 138,000 tons of cargo, 
with a total of 280,000 movements to approximately 300 scheduled destinations (ANA, 
2013). 
The strategic objective set by the Portuguese government, which gives priority to the air 
transport sector, assumes that the sector (i) ensures social cohesion, (ii) fosters the 
development of the economy, particularly the tourism industry, and (iii) consolidates 
Portugal’s strategic position by linking it through strategic routes, including those to 
Europe, South America and Africa (ANA, 2013). The entire Portuguese airport system is 
managed by ANA-Airports of Portugal, which was recently privatised. This occurred at the 
end of 2012 when the Portuguese government privatised ANA-Airports of Portugal in an 
agreement established under the Economic and Financial Assistance Programme (ANA, 
2013). According to the same source, on December 27, 2012, the company Vinci-
Concessions SAS was selected to acquire all of the ANA shares.  
Oporto Airport, which is the most important airport in the northeastern corner of the 
Iberian Peninsula, has a maximum capacity of nine million passengers and is located in the 
metropolitan area of the city of Oporto. Traffic volume doubled from 2005 to 2012, from 
three million to six million passengers, increasing this airport’s share of national traffic (see 
Figure 3). In 2012, it handled approximately 20% of total Portuguese air traffic (6.1 million 
passengers), and it supported 20.6% of all national aircraft movements (57.8 million) and 
25% of transported cargo (34,600 tonnes) (ANA 2013). The rehabilitation of the airport’s 
infrastructure and the arrival of low cost airlines have strongly contributed to the increase 
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in demand at this airport. In 2012, the LCC airline industry had a share of 54.5% of total 
passenger traffic at Oporto Airport (ANA 2012b). 
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Figure 3. Evolution of Oporto Airport traffic and share in national traffic 
 
Source: Adapted from ANA (2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012a, 13).  
There has been a noticeable increase in demand recently at Oporto Airport. It has received 
quality awards and has been ranked among the top three best European airports. This has 
been reflected in economic growth in the Oporto metropolitan area and throughout 
northern Portugal, since passengers have destinations not only in the region closest to the 
airport but also in the entire northern region of Portugal. According to the IPDT (2012),2 
business tourists concentrated mainly in the Greater Oporto area (80%), while leisure 
tourists travelled mainly around northern Portugal (60%). 
In northern Portugal live about 3,689,682 people who make up approximately 35% of 
Portugal’s total population. Thus, the northern region has the highest average population 
density in Portugal, 173.3 inhabitants per km2, versus 114.5 per km2 for Portugal as a 
whole (INE 2012b). The Greater Oporto region contains 35% of the region’s population 
and 26% of total households (see Table 2). Overall, the population has remained stable 
since 2001. However, out of 86 municipalities, 61 have experienced population loss. The 
municipalities that have experienced population growth are located close to Oporto 
(especially Maia with the highest growth of 12.7%), although Bragança and Vila Real have 
also gained some population in the last decade. According to the same study, in 2011, Alto 
Trás-os-Montes, Douro and Minho were the most attractive subregions of the north, with 
population growth rates of 5%. Specifically, Vila Nova de Cerveira, Maia and São João da 
Madeira are municipalities with the highest rates of attraction in 2011.  
                                            
2 Annual percentages of tourists obtained from the average quarterly data of the Institute for Tourism Planning and 
Development for 2012 (IPDT (2012a, 2012b, 2012c, and 2012d)). 
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Table 2. Characterisation of Greater Oporto and the north of Portugal 
              Northern region                  Greater Oporto 
 
             2001                 2011                   2001                 2011 
Population 3,688,037 3,690,405  1,261,864 1,287,256 
Surface in km2 21,289.0 21,285.9  814.8 814.6 
Elderly for every 100 young people 79.4 111.8  79.8 115.2 
Family accommodation 1,710,642 1,854,476  436,346 489,471 
Source: Adapted from INE (2012b). 
In 2009, Portugal’s northern region had 33.3% of total national employment, of which 
about 34% was located in Greater Oporto (see Table 3) region. In terms of gross value 
added (GVA), the region contributes about 28% of Portugal’s GVA, focusing 44% of this 
regional contribution within the Greater Oporto area.  
An analysis of different fields of activity identifies the Entre Douro e Vouga, Ave and 
some municipalities of Cávado as well known for their specialised industries. The most 
important fields found in Greater Oporto are financial activities, real estate and services. In 
this context, the area closest to Oporto Airport is located in industrial zones. Due to the 
airport area’s significant historical export industry and business structure, a significant 
amount of airport traffic has been generated by this area (Costa & Delgado 2008). 
 
Table 3. Total employment and GVA of Greater Oporto and the north of Portugal (in 
thousands)  
 
North Greater Oporto Portugal % North/Portugal 
% Greater 
Oporto/North 
 EMP. GVA EMP. GVA EMP. GVA EMP. GVA EMP. GVA 
2000 1,695.2 99,624 629.3 28,606 4,923.8 12,920 34.4% 28.71% 37.1% 45.2% 
2001 1,694.8 106,391 608.2 30,268 5,009.9 13,456 33.8% 28.45% 35.9% 44.5% 
2003 1,685.2 112,521 607.4 31,518 5,010.0 13,935 33.6% 28.01% 36.0% 44.2% 
2004 1,761.4 125,310 600.2 35,143 5,116.5 15,102 34.4% 28.04% 34.1% 43.0% 
2006 1,758.8 133,055 594.5 37,355 5,126.1 16,203 34.3% 28.07% 33.8% 43.4% 
2007 1,723.2 145,698 584.9 40,756 5,123.8 18,071 33.6% 27.97% 33.9% 44.3% 
2008 1,717.9 149,311 586.1 42,096 5,147.1 18,625 33.4% 28.19% 34.1% 44.2% 
2009 1,667.4 148,703 572.3 41,658 5,014.2 18,160 33.3% 28.01% 34.3% 43.6% 
* EMP. – Employment; ** GVA – Gross value added 
Source: Adapted from INE (2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012, and 2012a). 
4. Methodology  
There are several alternative methodologies for assessing the impact of airports. According 
to Karlsson, Ludders, Wilde, Mochrie and Seymour (2007), the most commonly used 
methods are based on traditional methodological guidelines. The ACI Europe (1983) study 
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classifies these methods into three categories: (i) economic base models, (ii) econometric 
models and (iii) input-output models. Economic base models focus their approach on the 
distinction between products and services sold within the (non-basic) region and the 
products and services sold outside the (basic) region. Econometric models aim to estimate 
a macroeconomic model of the regional economy given a set of variables, such as 
consumption, income, taxes and public investment. This estimate quantifies the Keynesian 
multiplier, which can be used to obtain the induced impact of spending generated by the 
presence of an airport. This methodology has a few fundamental disadvantages for this 
study, among which the main one is the lack of data at the regional level required to 
estimate this model and the existence of a small number of observations. Finally, input-
output models use an analysis of a disaggregated sector and demand changes. The main 
advantage of this methodology is that it considers sector differences in the estimation of 
multipliers, and its disadvantages are associated mainly with the large amount of data 
needed to construct the matrices.  
Given the available data and the small number of observations, the methodology of 
economic base was used to calculate income and employment multipliers for this study. In 
order to calculate the airport’s impact on direct employment, the estimated multiplier 
effects on employment directly related to activities installed within the airport infrastructure 
were considered, based on passenger traffic estimates from previous studies (see Table 4). 
Throughout the period studied, we considered a multiplier of Category 1 for 2007. 
Thereafter, considering the increased efficiency of the airport, a multiplier of Category 2 
was used. To estimate the effect of cargo traffic, one passenger was considered equal to 
one hundred kilogrammes of cargo, using the multiplier one thousand jobs per one million 
passengers.  
 
Table 4. Direct impact on employment 
Category airport for annual traffic Direct employment per 106 passengers 
Category 1: less than 5 million passengers 2,000 
Category 2: between 5 and 10 million passengers 1,500 
Category 3: more than 10 million passengers 1,000 
Source: Costa and Delgado (2008). 
In relation to the indirect impact of the airport on employment, we assumed this as a 
creation of a total one thousand jobs per million passengers transported.  
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To include the multiplier effect of the change in final demand, which results from the 
revenue generated by direct and indirect activities, a similar methodology to Costa and 
Delgado’s (2008) was adopted.3 Accordingly, the estimate of total employment was carried 
out by using the multiplier generated by economic base theory. This model emphasises the 
role of exogenous factors required to explain regional development (Costa, Delgado & 
Godinho 2002). Where regional economies are considered open economies, the central 
idea of this theory is based on external demand for products in a given region, which has a 
huge importance for the region’s growth. This theory highlights basic activities of support 
satisfying external demand or non-basic activities generated within the region. Basic 
employment, or the export sector, is linked with a higher level of employment than that 
which is necessary to fill jobs based on regional demand alone. On the other hand, non-
basic or local employment equals satisfying residents’ consumption. According to the 
above-cited authors, this theory seeks to explain the growth rate of regional output via the 
growth rate of exports.  
In order to define the basic sector of the regional economy, the employment variable is 
used. We resort to the calculation of the location quotient of a given sector k, expressed by 
the following function:  
           𝑄𝐿𝑘 =
𝐸𝑘 𝐸⁄
𝑁𝑘 𝑁⁄
     (1) 
Where 𝐸𝑘 is regional employment in the sector of activity k, 𝐸 represents total regional 
employment, 𝑁𝑘 translates employment in activity k in the reference region and N indicates 
total employment in the reference space.  
According to Costa, Delgado and Godinho (2002), an industry considered a basic or export 
sector has a greater relative importance in regional employment compared to the 
importance of sectors within the reference space. Thus the level of basic employment 𝐸𝐵𝑘 
is given by:  
                𝐸𝐵𝑘 = 𝐸𝑘 − 𝐸 (𝑁𝑘 𝑁⁄ ), ∀ 𝑘: 𝑄𝐿𝑘 > 1        (2) 
In turn, non-basic employment 𝐸𝐿𝑘 is given by the function (3), the total basic 
employment in the region by the function (4) and non-basic employment in the region, or 
location, by function (5): 
   𝐸𝐿𝑘 = 𝐸𝑘 − 𝐸𝐵𝑘                      (3) 
                                            
3 This study estimated the economic impact of Oporto Airport for 2010, 2015 and 2020, assuming different management 
models (public monopoly, public partnership, public-private partnership, private management and private monopoly).  
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𝐸𝐵 =  ∑ 𝐸𝐵𝑘 , ∀𝑘: 𝑄𝐿𝑘 > 1                  (4) 
          𝐸𝐿 =  𝐸 − 𝐸𝐵                  (5) 
In order to evaluate the economic impact of exogenous effects, we quantified the change in 
total employment derived from an increase in foreign demand as the sum of the additional 
basic employment (∆𝐸𝐵) and additional non-basic employment (∆𝐸𝐵), expressed by the 
function: 
          ∆𝐸 =  ∆𝐸𝐵 + ∆𝐸𝐿                  (6) 
This approach to the economic base multiplier assumes that the impact on employment of 
the basic sector will result in increased consumption in the region, which in turn increases 
employment in the basic and non-basic sectors. This effect is translated by the employment 
multiplier 𝑘4: 
              𝑘 =  ∆𝐸 ∆𝐸𝐵⁄                   (7) 
Replacing the variation of basic employment by the function expression (6), we obtain the 
marginal propensity to create endogenous jobs, reflecting the ability to create a basic sector 
based on the non-basic sector:  
                 ∆𝐸𝐿 ∆𝐸⁄                   (8) 
Simplifying the function obtained, the employment multiplier exporter emerges as:  
                    𝑘 =  
1
1−
∆𝐸𝐿
∆𝐸
                  (9) 
When the variation of local employment is zero relative to the change in total regional 
employment, that is, when the variation of local employment is null as shown by unit 
change within total employment induced by a change in demand for exports from the 
region, the employment multiplier is equal to one. In this sense, the higher the marginal 
tendency to create endogenous employment, the greater the multiplier effect of 
employment.  
The total effect of the airport on employment in the region is given by multiplying the 
multiplier K by the variation in basic employment of the region (Costa & Delgado 2008). 
An alternative and complementary approach to the above is, according to the authors cited 
above, the calculation of the impact of airport infrastructure on income. According to the 
theory of economic base, an increase in aggregate demand leads to an increase in primary 
employment, which directly covers the new jobs resulting from direct employment and 
                                            
4 This employment multiplier, although it was formulated by several authors such as Keynes, was formulated in rigorous 
terms by Kahn (Nunes 1953).  
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new jobs that support the delivery of service (indirect employment) (Nunes 1953). In turn, 
primary jobs provide an expansion of monetary income that translates into an increase in 
demand and consumption, again triggering an increase in production and employment. All 
employment generated by increased consumption by the beneficiaries of primary jobs is 
called secondary employment. Accordingly, the income multiplier emerges as: 
                 𝐾 =  
1
1−𝑎𝑏𝑐
                  (10) 
Where a represents the marginal tendency for residents of a given region to consume, b 
reflects the relative preference of consumers for products in the region and c the degree of 
retention of value added in that same region. According to Costa and Delgado (2008), the 
total effect on the income of a given region is translated by multiplying the exogenous 
variation in earnings and the value of the income multiplier K: 
                     𝐸 = 𝑅 ∗ 𝐾                 (11) 
In turn, exogenous variation in household income by the R effect on direct and indirect 
employment results from the following function: 
                                             𝑅 = (𝐸𝑑 + 𝐸𝑖) × 𝑊𝑠𝑡 × 𝑃𝑤       (12) 
Where 𝐸𝑑 is direct employment, 𝐸𝑖 is indirect employment, 𝑊𝑠𝑡 is the average wage of 
the study area and 𝑃𝑤 is the share of wages in net value added.   
5. The Economic Impact of  Oporto Regional Airport  
Throughout this section of the study, the results obtained from our evaluation of the 
economic impact of Oporto Airport on the growth of northern Portugal are presented. 
The first subsection presents the estimated direct, indirect and total impact on 
employment; a second subpoint shows the impact on regional income and a third subpoint 
analyses revenue from non-resident tourists. It should be noted that because all airport 
operations are owned by a single airport operator, specific information related to Oporto 
Airport is unavailable – including direct employment, revenue and cost structure – which 
implies that some assumptions have been made throughout this study.  
5.1. The impact on employment  
In order to quantify the effect of Oporto Airport on employment growth in the northern 
region, we used the estimate of direct and indirect employment by applying the calculated 
airport employment multiplier. This led us to the conclusion that in 2000, this airport 
infrastructure contributed directly or indirectly to 6,781 jobs across the northern region. In 
44 
 
2012, it contributed 15,471 jobs, creating approximately 8,690 new jobs over the 12 years 
of study. Of these new jobs, 4,763 were generated directly by the airport, and 3,927 
indirectly came from the operation of airport infrastructure (see Table 5). 
Part of this research is concentrated on the region closest to Oporto Airport, the region of 
Greater Oporto. Specifically, in 2000, Oporto Airport contributed to the creation of 2,517 
jobs in the region, in which 1,729 were direct jobs and 788 indirect jobs. Twelve years later, 
it is estimated that the airport contributes 5,310 jobs, which represents an increase of 2,793 
new jobs in the Greater Oporto area. It is noted that, over the years under study, we 
observed a reduction in the concentration of the share of these jobs in the Greater Oporto 
region from 37% to 34%. In this sense, the impact of Oporto Airport tends to disperse 
across the northern region, benefiting more than just the municipalities closest to the 
airport.  
 
Table 5. Direct and indirect employment generated by Oporto Airport in the north of 
Portugal 
 Northern region  Greater Oporto region 
  Direct Indirect Dir. + Ind.   Directt Indirect Dir. + Ind.             % 
2000 4,658 2,123 6,781  1,729 788 2,517 37% 
2001 4,755 2,196 6,951  1,706 788 2,494 36% 
2002 5,619 2,635 8,255  2,017 946 2,962 36% 
2003 5,632 2,677 8,309  2,030 965 2,995 36% 
2004 6,162 2,946 9,107  2,100 1,004 3,103 34% 
2005 6,500 3,110 9,610  2,215 1,060 3,275 34% 
2006 7,184 3,405 10,589  2,428 1,151 3,579 34% 
2007 8,338 3,988 12,327  2,830 1,354 4,184 34% 
2008 7,170 4,536 11,706  2,446 1,547 3,994 34% 
2009 7,088 4,509 11,597  2,433 1,548 3,981 34% 
2010 8,272 5,280 13,552  2,839 1,812 4,651 34% 
2011 9,346 6,003 15,349  3,208 2,061 5,268 34% 
2012 9,421 6,050 15,471  3,234 2,077 5,310 34% 
Source: Author. 
In order to quantify the airport’s impact on total employment, we resorted to an estimate 
of the economic base multiplier, which results from the decomposition between basic and 
non-basic employment or local employment. By using data on total employment by 
economic activity available in the Statistical Yearbook of the North,5 we determined the 
                                            
5 Data from 2006, 2007, 2008 and 2009 analyses were used from Statistical Yearbook of the North 2006 - 2011 (INE 2007, 
2008, 2009, 2010, 2011, and 2012a). Data for 2003 and 2004 were not included in the study since the results would be 
quite different. 
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location quotient and basic and non-basic employment by activity sector from 2006 to 
2009 for the region under study (see Tables 6 and 7). 
 
Table 6. Total basic employment (in thousands) 
 
                       2006                       2007                       2008                      2009 
North 181.5 180.3 174.6 164.3 
Greater Oporto 61.6 61.8 58.7 61.2 
Source: Author. 
Table 7. Local employment (in thousands) 
 
                    2006                      2007                    2008                      2009 
North 1,577.3 1,575.8 1,543.3 1,503.1 
Greater Oporto  532.9 535.0 527.3 366.8 
Source: Author. 
From basic and non-basic employment, it was possible to quantify the multiplier of the 
total basic employment for a total period of three years (2007, 2008 and 2009). The 
marginal tendency towards endogenous creation of jobs in the Greater Oporto region 
showed a decrease over the study period. This was higher in the northern region in 2008 
and 2009, which resulted in a higher multiplier effect of employment (see Table 8). From 
2007 to 2009, the basic employment multiplier of the northern region ranged from 2.263 to 
4.9. In the Greater Oporto area, the higher multiplier effect registered changes recorded 
from 1 to 12.067. 6 
 
Table 8. Basic employment multiplier  
 
                           2007                     2008                       2009 
North 2.263 6.720 4.906 
Greater Oporto  12.067 3.539 1.000 
Source: Author. 
In order to define the variation of basic employment resulting from the growth in air traffic 
at Oporto Airport, and since there is no current information available, we assume that 
58.4% of jobs generated by direct employment are located in the airport infrastructure.7 We 
concluded a total effect of about 20,000 jobs generated by Oporto Airport, reflecting the 
creation of over 9,000 new jobs (see Table 9). From 2008 to 2009, there was a reduction in 
the volume of employment, which coincided with a strong economic crisis in Portugal and 
the macroeconomic environment in general. In 2009, employment generated by Oporto 
                                            
6 The unit multiplier translates as less than that of 2009, where the variation of local employment is a result of a unit 
change in total employment, inducing demand for exports from the region, and, therefore, is void. 
7 Value assumed in the study by Costa and Delgado (2008) in the context of evaluating the economic impact of the same 
airport. 
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Airport represented approximately 1.22% of total employment in the northern region of 
Portugal and 0.20% of employment in the Greater Oporto area. 
 
Table 9. Total employment generated by Oporto Airport 
Region           2007           2008           2009 
North 11,018 28,138 20,310 
% employment generated by Oporto Airport in total employment 0.64% 1.64% 1.22% 
Greater Oporto  19,945 5,056 1,421 
% employment generated by Oporto Airport in total employment 0.86% 3.11% 0.20% 
Source: Author. 
After the flow of passengers transported by the low cost segment grew exponentially in 
Oporto, the effects of airline traffic were isolated in order to evaluate their importance. We 
concluded that, in 2005, one year after the commencement of these operators in Oporto 
Airport, low cost airline traffic had an impact of up to 10% (9,610) of direct and indirect 
jobs that were generated by the airport. Seven years later, this impact increased to 54% 
(15,471), which represents a major evolution of this market segment. The total employment 
effect of low cost air traffic accounted for 21.4% of total employment in 2007, 38% in 
2008 and 42% in 2009, which represents approximately 11,000 total jobs, 28,000 and 
20,000, respectively.  
5.2. The impact on income   
In order to quantify the impact of airport infrastructure on income in the northern region, 
we proceeded to calculate the exogenous variation in income of households in the 
geographical area of Greater Oporto and across the north of Portugal and the estimated 
income multiplier previously described. To calculate the multiplier, the following 
assumptions were made: 8 
i. A marginal propensity to consume of 0.8;  
ii. Income retained in the Oporto metropolitan area of 0.8; 
iii. A relative preference for the region’s products of 0.85.  
It was assumed that each job created, directly and indirectly, obtained an annual average 
earnings of fulltime employees equal to other fulltime employees in Greater Oporto and 
northern Portugal,9 from which 59.4% resulted in net value added. The income effect 
induced by direct and indirect employment of Oporto Airport amounted to €61.5 million 
                                            
8 Assumptions made by Costa and Delgado (2008).  
9 The basic annual average earnings of the districts of the northern region for each year under study were calculated from 
the data in Personnel Tables (GEP 2011 and 2012)). 
47 
 
in 2000 and €216 million in 2012 (see Table 10). Approximately 29% of income in 2000 
and 24% in 2012 was concentrated in the Greater Oporto area.  
 
Table 10. Income effect of direct and indirect employment generated by Oporto Airport 
 
                 North                Δ%           Greater Oporto      %            Δ% 
2000       €61,563,140.00     €17,988,706.26   29.22% 
 
2002       €83,675,894.69   26.4%   €23,610,516.62   28.22% 23.8% 
2003     €87,883,381.60   4.8%  €24,677,896.84   28.08% 4.3% 
2004      €99,989,419.17   12.1%  €26,517,900.36   26.52% 6.9% 
2005   €110,282,672.63  9.3%   €29,260,097.13   26.53% 9.4% 
2006  €123,969,162.72   11.0%   €32,734,907.98   26.41% 10.6% 
2007   €147,669,165.11   16.0%   €33,905,172.44   22.96% 3.5% 
2008   €146,964,043.51   -0.5%   €35,669,951.76   24.27% 4.9% 
2009   €150,682,389.52   2.5%   €36,374,962.73   24.14% 1.9% 
2010   €216,444,245.78   30.4%   €52,750,765.33   24.37% 31.0% 
Source: Author. 
Oxford Economics (2011) used an input-output methodology wotj the same goal as our 
study, although it was extended to all Portuguese airports. Comparing the results we 
obtained with the results obtained in the Oxford Economics study, we took into account 
only the 20% from the total impact that represents the traffic percentage of Oporto 
Airport in the whole country. In this very simple comparative analysis, we got similar 
results (see Table 11). We concluded that our assumptions proved to be very similar. 
Therefore, we considered our approach to be adequate.  
 
Table 11. Comparative analysis of the results of the Oxford Economics study and this study  
 
Oxford study 
2009 data (20% of  the total effect) 
Our study 
2009 data 
Direct and indirect impact (jobs) 11,800 11,597 
Total economic impact (jobs) 24,800 20,210 
Source: Author. 
5.3. The impact of  non-resident tourists 
Tourism is one sector that has greatly benefited from the evolution of airport traffic. Specifically at 
Oporto Airport, according to passenger profiles, there was an increase in the proportion of non-
resident passengers in Portugal. In 2004, this ratio was 58.4% and 69.7% in 2010 (ANA 2011). 
Even though we do not have specific information on the proportion of tourist passengers, if we 
assume a similar proportion to the proportion of passengers travelling from Oporto Airport for 
tourism, we can calculate the impact of non-resident tourists coming into the north region of 
Portugal through Oporto Airport. Specifically, we find that, in 2004, approximately 869,000 tourists 
arrived in the north via Oporto Airport, about 2.4 million in 2010 and more than three million in 
2012 (see Table 12). 
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Table 12. Non-resident tourists in the northern region via Oporto Airport 
  Oporto Airport 
passengers 
% Non-residents  Non-resident 
passengers 
% Tourists  Non-resident 
tourism passengers 
2004 2,945,693 58.4% 1,720,285 50.5%    868,744 
2010 5,279,531 69.7% 3,679,833 66.1% 2,432,370 
2012 6,050,094 69.7% 4,216,916 72.0% 3,037,444 
Source: Author. 
We quantified the performance impact of these tourists,10 considering their length of stay and 
average daily expenditure throughout the years, as indicated above in Table 11. Finally, we 
continued to note an increase in the numbers of tourists, finding the same trend of growth for both 
the total days and for the average daily expenditure. It is estimated that from 2004 to 2012 the total 
expenditure of non-resident tourists grew by 559%, which resulted in an increased effect on 
turnover in the tourism sector (see Table 13). 
 
Table 13. Stay and average expenditure of non-resident tourists in the northern region via 
Oporto Airport 
  Average stay  
(days) 
Total days  
of stay 
Average daily 
spending  
Total expenditure of non-
resident tourists  
2004 8 9,643,056 €41.32     €287,171,943  
2010 8 19,458,957 €60.10  €1,169,483,344  
2012 7 22,477,087 €84.20  €1,892,570,762  
Source: Author. 
6. Conclusion 
Air transport is a strategic sector since it provides quick inter-regional connections and 
promotes the flow of people, goods and capital. The airport system may induce various 
economic benefits for regions where, in particular, new employment opportunities, income 
generation and increased mobility and diversity increases tax revenues. From the point of 
view of aggregate demand, airports have a considerable multiplier effect in terms of direct, 
indirect and induced impacts (Graham 2013). Over the past few years, the only 
international airport in northern Portugal has experienced a large increase in traffic. This 
phenomenon emerges as a key factor for regional economic development. This study 
sought to quantify the impact of this airport on the surrounding local economy. Economic 
base theory was used, once this theory proved to be the most suitable, given the strong 
data restrictions.   
This study revealed that Oporto Airport’s infrastructure has a great economic importance 
not only for the region of Greater Oporto but also for the entire northern region of 
                                            
10 Annual proportion of tourists obtained from average quarterly data from the Institute of Tourism Planning and 
Development for 2012 (IPDT 2012a, 2012b, 2012c and 2012d) and 2010 (IPDT 2010a, 2010b, 2010c and 2010d). We 
assumed an average stay in 2004 equivalent to 2010, and the average daily spending was updated at an upgrade rate of 6%. 
49 
 
Portugal. In 2012, about 9,421 direct jobs and 6,050 indirect jobs were generated across the 
northern region, inducing an income of about €216 million. The creation of 4,763 direct 
jobs and 3,927 indirect jobs is due to the boost of more than €155 million in income 
originating from both direct and indirect employment since 2000. This influenced a total of 
11,000 jobs in 2004 and about 20,000 jobs in 2009. The region of Greater Oporto 
benefited from approximately 35% of the airport’s impact, but throughout the period 
studied, there was a reduction of this percentage, reflecting a greater dispersion of 
economic impact across the north.  
Air transport is a vital and indispensable factor within the tourism sector. Bieger and 
Wittmer (2006) argue that the attractiveness of tourist destinations result, to a large extent, 
from the intrinsic nature of their natural resources, such as beauty and local culture, 
combined with existing support infrastructures within the regions around destinations. Low 
cost carriers (LCC), in particular, accounted for approximately 10% of the airport’s impact 
in 2005, and 54.5% in 2012, reflecting the growing influence of these airlines in air traffic in 
the north. 
The effect of tourism in the region around Oporto Airport was beneficial, as more than 
four million non-resident tourists visited. In 2012, this resulted in an increase of 145% as 
compared to 2004, the year that LCC started operating at Oporto Airport, generating 
almost €1.9 billion in income for the region, especially in the tourism sector.  
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Chapter Three 
Measurement of Infrastructure Profitability in Air Transport: A Review 
of Investment in the Project to Expand Oporto Airport 
1. Introduction 
Air transport is one of the innovative industries that drive economic and social progress, as 
it connects people, countries and cultures, provides global market access and joins 
developed and developing countries (ATAG 2008). The total number of passengers carried 
by the world’s airlines increased from 310 million in 1970 to two billion passengers in 2005 
(Hansman & Ishtkina 2009). In 2011, about 2.83 billion passengers were transported 
(IATA 2011), and, in 2012, this figure increased to more than 2.9 billion passengers (ICAO 
2013).  
This sector is a major employer worldwide and contributes significantly to overall 
economic prosperity. In 2008, this industry generated a total of 32 million jobs worldwide, 
of which about 5.5 million are direct jobs. Specifically, the airlines and airport industries 
employ about 4.7 million people, and the construction of aircraft employs 780,000 people 
(ATAG 2008). Furthermore, according to the above-cited study, the aviation industry has 
an estimated total impact of 3.56 billion dollars, which represents about 7.5% of the world 
gross domestic product (GDP).  
The air transport sector is indispensable within tourism, since about 40% of international 
tourists use this transportation (ATAG 2008). Moreover, this sector encourages investment 
and innovation by improving operational business productivity. In this context, airport 
infrastructures are essential to the economic growth of the territories where they are 
located (Bel & Fageda 2007). According to the authors cited above, airports generate many 
jobs, and the quality of airports’ offer influences the location of value-added activities, since 
airports are the entry point for many non-resident tourists. As a result, demand growth and 
market expansion have generated the need for adaptation on the part of airport 
infrastructures.  
The European Commission recognises the importance of transportation and considers it to 
be a basic infrastructure in the European economy and society (Zuidberg & Veldhuis 
2012). The increased connectivity produced by air transport has significant effects on the 
growth of regional economies, as it creates jobs, stimulates economic activity, attracts 
foreign investment and increases the entry of tourists. Thus, according to the authors cited 
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above, airports play an important role in the access to different of European regions and 
the rest of the world, and, in particular, regions with lower GDP benefit from an increase 
in receptive tourism. 
In this way, the adaptation of these infrastructures and their entire evolution has been 
extremely significant from diverse points of view. This implies investments that involve, in 
many cases, considerable monetary values. The analysis and, crucially, the quantification of 
the impact of this investment are of relevance, requiring the use of various methods of 
project analysis, depending on the context of each study. From the economic point of 
view, in the private sector, project evaluation involves a monetary evaluation, in which the 
respective project approval requires companies to maintain a positive balance between 
revenues and expected costs. From the social point of view, as Dalbem, Brandão and 
Macedo-Soares (2010) state, future benefits of the project include revenues and costs 
analysed from a private sector standpoint and global factors directly related to social 
welfare. These can be the economic development of industries and/or regions and 
improvement in quality of life, among others. Thus, according to the authors, the feasibility 
of projects can be considered of interest to society, regardless of financial returns created 
for private investors. 
According to Lizana, Reyes and Moreno (1996), the economic impacts of airports, that is, 
the economic repercussions around their activities, arise from the moment their 
construction starts. Therefore, before proceeding with airport projects, it is crucial that 
these same impacts be quantified and the overall study be carried through into a 
prospective follow-up and reflection. 
The economic evaluation of transportation design, according to Rus et al. (2010a), has the 
purpose of identifying and quantifying a project’s relative effects on social welfare, 
considering aspects such as accidents and benefits in reducing transportation time. 
According to Dalbem, Brandão and Macedo-Soares (2010), Samuelson was the first 
progenitor of the foundations of economic analysis. Based on this economist’s work, the 
first evaluation methodologies emerged in the last century and were developed in European 
countries and the United States. Specifically, in the 1960’s, studies such as Arrow’s (1963) 
and Beesley’s (1965) emerged in the literature. These kinds of studies appeared most 
prominently in the eighties, with a special emphasis on England and Holland. Over time, 
various studies have sought to improve methodologies for measuring and quantifying 
economic benefits and all associated impacts – tangible and intangible – making the whole 
assessment process more objective, according to Dalbem, Brandão and Macedo-Soares 
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(2010) (2010). Jorge and Rus (2004) presented a methodological approach for evaluating 
investment in infrastructure projects that involve the expansion of airport capacity, a 
method referred to as cost-benefit analysis. This analysis aims at evaluating the projects 
under time-restricted conditions and separating economically viable from unviable projects.  
Some studies have applied cost-benefit analysis to air transport, in particular the 2003 
European Commission study (Advisory Council for Aeronautics Research in Europe 2003) 
and the 2004 International Civil Aviation Organisation study (ICAO). This last had the 
objective of evaluating the impact of civil aviation throughout the world from 1998 data 
(ICAO 2004). Other studies have been done by Graham and Dennis (2010) and Jorge and 
Rus (2004). In addition, to estimate the regional economic impact of Malaga Airport, 
Lizana, Reyes and Moreno (1996) used a methodology based on the recommendations of 
Airports Council International (ACI) Europe, as detailed in previous studies on several 
European and American airports (ACI Europe 1986).  
Diverse countries with great influence on the economic evaluation of projects, as well as 
some world organisations such as the World Bank, have moved towards structuring the 
evaluation process into common practices and methodologies. As a result, some manuals 
exist that aid the economic analysis of social impacts, including the documents Handbook of 
the World Bank (1996) and, specifically in the area of transport, Transport Notes of the 
World Bank. More recently, some manuals have been published on project economic 
evaluation, arising from investigations in several countries. 
In Portugal, these methodologies have been applied to some infrastructure projects, 
although with some limitations. There is still room to develop in this area of expertise, to 
better establish this as a standard practice within public investment projects.  
The study discussed here carried out a cost-benefit analysis of Oporto Airport’s 
infrastructure (Oporto’s Francisco Sá Carneiro Airport [OPO]), focusing on the assessment 
of investment to promote an expansion of the airport’s installed capacity. This project of 
Oporto Airport came out of the Francisco Sá Carneiro Airport 2000 Master Plan (ANA 
2000). This study aims at evaluating the social return on this investment in expanding the 
capacity of the entire airport infrastructure from three to 11 million passengers. In its 
methodology, this study uses as its basis the manual for economic evaluation by Rus et al. 
(2010a) and the study by Jorge and Rus (2004).  
Identifying the key benefits to consider when evaluating an airport infrastructure project 
requires a prior study of demand and demand forecasts (Rus et al. 2010b). In particular, to 
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examine how the behaviour of Oporto Airport passengers affects the capacity problems of 
the airport infrastructure, we use the traffic data available and use forecast data available in 
studies on Oporto Airport. This includes the study by Parsons (2002),11 who performed a 
demand forecast from 2002 to 2035; Master Plan 2007 (ANA 2007a), which provides 
figures on Oporto Airport traffic from 2005 to 2015; NAER (n.d.),12 with a forecast for the 
period 2002-2007; Barbot (2008), with the forecasted traffic for 2007 to 2020 and Proença, 
Afonso, Gil and Alves (2012), who present the most recent forecast for 2012 to 2020. This 
they based on the assumption of the current rate of change in a model of private global 
management of the airport’s infrastructure. 
In order to meet the proposed objectives, this chapter is divided into six parts. After the 
introduction, the second part outlines the general framework of Oporto Airport within 
Portuguese airspace and performs an analysis of trends and forecasts in terms of air 
passenger traffic. In the third part, a strategic plan of the airport study is laid out. The 
fourth section describes the methodology used in economic evaluations of investment 
projects in the airport sector, which is identifying and measuring the benefits and costs 
during the life of the project and calculating the net present value of the project. Section 
Five presents a case study evaluating the project to expand Oporto Airport, which ran 
from 2000 to 2007 and involved a total investment of €407 million. We start by analysing 
the investment and subsequently quantifying the variations arising from it, namely, the 
change in producer surplus (airport services and airlines), the change in consumer surplus 
(existing traffic and the traffic generated) and the change in surplus for the rest of society. 
Finally, we present the results of the project evaluation. Section Six presents the main 
conclusions of the study.  
2. Oporto Airport 
2.1. Oporto Airport and surrounding airspace 
Oporto Airport is the international airport for the northern region of Portugal, located on a 
relatively flat area extending 72 meters to the extreme south and 43 meters to the north. It 
is located, along its boundaries, between the counties of Matosinhos in the south, Vila do 
Conde to the west and to the north and east, Maia. In 2012, 23 airlines operated at Oporto 
Airport, which facillitated approximately 58,000 movements, transported 34,500 tons of 
                                            
11 Cited in Barbot (2008). 
12 Cited in Barbot (2008). 
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cargo and hosted 6.1 million passengers. It accounts for about 20% of total passengers 
carried in all Portuguese airports. 
The passenger traffic of Oporto Airport is concentrated on the carriers Ryanair (37.8%) 
and TAP (27.6%), although some other companies stand out, such as EasyJet (13%), 
Lufthansa (5.4%), Transavia France (4.6%), SATA International (2.2%) and Aigle Azur 
(1.9%) (ANA 2012c).  
As the northern region is an important source of emigration, some regions important to 
Portugal’s emigration stand out. The United States, in particular, emerges as a destination 
for a larger number of emigrants, with approximately one million Portuguese emigrants. In 
addition, according to data from ANA (2007b), Oporto Airport counts among its key 
markets Portugal, France, Spain, Germany, UK, Switzerland, the Netherlands, Brazil, 
Luxembourg and Italy. Regarding segments of demand, the Director’s Plan for Oporto 
Airport (ANA 2007a) emphasises the prominence of business traffic (45%) and believes 
there is much room for expansion in both the outgoing and incoming strands of tourist 
traffic. At present, according to Carballo-Cruz and Costa (2014), Oporto Airport is part of 
the regional infrastructure geared to business traffic and international tourism. Oporto 
Airport also has the largest area of influence of all Portuguese airports, and, within a 
distance-time of 90 minutes, there are approximately four million inhabitants. The airport’s 
hinterland extends beyond the region of central Portugal and into parts of Galicia in Spain.   
2.2. Development of  demand for Oporto Airport 
Oporto Airport is seen as a success among European regional airports, both for its rapid 
expansion of supply and for its exponential growth in demand (Carballo-Cruz & Costa 
2014). In recent decades, the airport recorded a growth in passengers, which is still 
increasing, although irregularly (see Table 1). From 1991 to 2012, it recorded an average 
annual growth rate of 7.5% and experienced a cumulative growth of 316%.  
Oporto Airport’s traffic, compared with the evolution of EU air traffic and total traffic in 
Portugal, has a much higher level of growth (see Figure 1). Specifically, over the past 12 
years, passenger traffic in the EU has grown by 58%. In all Portuguese airports, it grew 
68%, but Oporto Airport showed a cumulative traffic increase of approximately 183%. 
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Table 1. Evolution of passengers for Oporto Airport from 2000 to 2011 (in thousands)  
 Type of 
Movement 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 
Regular 1,995 2,029 2,163 2,247 2,529 2,875 3,190 3,769 4,336 4,368 5,101 5,886 5,963 
Traditional  1,937 1,935 2,127 2,239 2,507 2,543 2,516 2,522 2,514 2,396 2,473 2,638 2,609 
Low Cost 0 0 0 0 0 290 674 1,247 1,822 1,973 2,628 3,247 3,354 
Charter 125 165 151 201 283 231 212 215 198 138 177 115 86 
Air taxis  - - 0.69 1.40 1.69 1.77 1.53 2.56 2.24 1.86 1.88 2.03 1.79 
Commercial  2,121 2,194 2,315 2,449 2,814 3,108 3,403 3,987 4,535 4,508 5,280 6,003 6,050 
Other 2.78 1.78 1.02 0.79 1.34 1.42 1.72 1.64 0.98 1.02 2.55 1.18 0.95 
Total 2,123 2,196 2,635 2,677 2,946 3,110 3,405 3,988 4,536 4,509 5,282 6,005 6,051 
% Change 25.0% 3.4% 2.00% 1.6% 10.0% 5.6% 9.5% 17.2% 13.7% -0.6% 17.1% 13.7% 0.8% 
Source: Adapted from ANA (2001, 2002, 2003, 2004, 2005, 2006, 2007b, 2008, 2009c, 2010, 2011b and 
2012c). 
 
Figure 1. Evolution of passenger traffic in the world, the European Union, Portugal and 
Oporto Airport 
Source: Adapted from World Bank (2013). 
Regarding the profile of Oporto Airport’s passengers from 2004 to 2012, some significant 
differences can be highlighted, which resulted primarily from the growth of the routes and 
traffic of low cost airlines. Carballo-Cruz and Costa (2014) point out, as some of the most 
relevant differences, a greater influx of women, young people under 30 years and a 
reduction in the proportion of people with a higher education degree (see Table 2). 
Regarding the reasons for travel, tourism traffic and the proportion of non-resident 
passengers increased.  
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Table 2. Characterisation of the passenger profile for Oporto Airport  
Gender Male Female 
2004 69.1% 30.9% 
2007 62.0% 38.0% 
2010 69.6% 30.4% 
2012 51.5% 48.5% 
Residence Portugal Outside Portugal 
2004 41.6% 58.4% 
2007 59.0% 41.0% 
2010 30.3% 69.7% 
   2012** 10.1% 89.9% 
Age <30 >30 and <40 <40 and <50 >50 
2004 26.1% 35.4% 22.6% 16.0% 
2007 24.0% 38.0% 22.0% 16.0% 
2010 40.2% 21.3% 19.8% 18.7% 
   2012 * 44.2% 29.9% 15.5% 10.4% 
Education College degree Middle degree Technical degree Other 
2004 44.1% 21.1% 11.9% 22.9% 
2007 40.0% 40.0% 11.0%   9.0% 
2010 42.0% 27.4% 14.6% 15.9% 
2012 33.0% 35.1% n.d.   1.9% 
Purpose of Travel Business Tourism 
Visit family and 
friends 
Others 
2004 44.5% 30.2% 20.3% 5.1% 
2007 38.0% 27.0% 34.0% 1.0% 
2010 46.0% 32.3% 19.4% 2.3% 
    2012 **   7.4% 25.2% 63.3% n.d. 
     
Point of purchase Airline - counter   Airline - Internet Travel agency 
Travel agency - 
Internet 
Other 
2004 13.2%   9.5% 43.6% 23.2% 10.5% 
2007   8.0% 38.0% 48.0%   1.0%   4.0% 
2010   2.2% 63.0% 25.3%   6.8% n.d. 
2012      LCC   4.3% 65.4% 28.7% n.d. n.d. 
2012      FSC   3.2% 33.9% 58.5% n.d. n.d. 
Legend:  
* The age groups for 2012 are divided into intervals: 25-35, 35-45, 45-55 and over 55. 
** The available information appears with only the characterisation of embarking and disembarking passengers, so this 
table only considered those disembarking (inbound), corresponding to 51.5% of total Oporto Airport traffic. 
n.d. – No data.   
Source: ANA (2009b, 2011a and 2012a). 
2.3. Forecasts of  demand for Oporto Airport 
In recent years, some studies have emerged in the literature on predictions for passenger 
traffic through Oporto Airport, in particular the study by Barbot (2008). This author 
presented the results of three studies on predictions for passengers to be carried in 2020, 
based on the tendencies of passenger movements at Oporto Airport (see Table 3). 
According to Barbot (2008), the IATA (2006) study estimated a growth in European traffic 
of 5% from 2007 to 2011, and Dennis (2002) estimated an average growth of 4.5% for 
Portugal from 2005 to 2015. However, the evolution of passengers transported by 
traditional companies, or full service carriers (FSC), has been more irregular. Barbot (2008) 
notes that, according to Parsons (2002), many demand forecasts are conditioned by GDP 
growth; however, this methodology may be suspect. According to Barbot (2008), this is 
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because GDP projections can be unreliable, since there are several factors that may 
influence a GDP. In addition, air transport has undergone major changes, such as 
deregulation and the entry of low cost carriers (LCC), giving rise to changes in prices and, 
hence, in demand, which are not related to GDP. Specifically, according to traffic data 
provided for Oporto Airport, passengers on low cost airlines increased about 805%, from 
2000 to 2010. Predictions are based, therefore, on the evolution of the passengers carried 
on FSC and LCC. While the methodology for forecasting demand for Oporto Airport 
from FSC comes from the airport’s history, LCC forecasts are based on information about 
the growth strategies of low cost airlines (see Table 4). 
 
Table 3. Forecast of passengers for Oporto Airport 
Study 
Average 
annual 
growth  
Date 
Passengers 
forecast  
2020 
Standard 
deviation 
provided/real 
2006 
Methodology 
Parsons, Oporto 
2002-2035 
5.0% 2002 7,953,145 1.16 Regression with 
gross domestic 
product  
 
Oporto Airport 
Master Plan (ANA, 
2005-2015) 
 
9.0% 2007 11,321,513 ---- Past trend + low 
cost effect 
NAER 2002-2007 8.5% 2002 11,845,725 1.1 ---- 
Source: Barbot (2008). 
In order to analyse deviations from the predictions in Barbot’s (2008) study, we performed 
a comparative analysis of the figures for the time periods whose true values are known (see 
Table 5). We concluded that predictions for 2008 fell slightly below the actual values, with 
a difference of 158,054 passengers. The predictions for passengers transported by LCC fell 
slightly above the actual passengers carried, which could be explained by the economic 
crisis of 2009, not foreseen at the time of the study. However, in 2012, the forecast was 
exceeded, and 3,354,013 passengers travelled on LCC, a number that is higher by around 
142,671 than the prediction that Barbot’s (2008) study produced. We can conclude, thus, 
that the forecasts made by the author were actually higher than the actual passengers 
transported through Oporto Airport. Regardless of how this airport’s passenger growth has 
fallen short of that predicted by Barbot (2008), low cost airlines have cornered the market, 
since, in 2007, passengers transported on LCC represented 31% of total passengers carried 
by this airport, and, in 2012, they accounted for approximately 55%.  
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Table 4. Forecast traffic for Oporto Airport, Barbot (2008)  
Year 
Traffic forecast by type of provider  
LCC* ∆% FSC ∆% Total Traffic ∆% 
2007 974,446 -- 2,890,303 -- 3,999,112 -- 
2008 1,775,246 72% 3,020,367 5% 4,750,186 19% 
2009 2,346,038 32% 3,156,283 4% 5,411,467 14% 
2010 2,786,170 19% 3,298,316 5% 5,988,181 11% 
2011 2,998,430 8% 3,446,740 4% 6,348,702 6% 
2012 3,211,342 7% 3,601,843 4% 6,716,549 6% 
2013 3,365,871 5% 3,763,926 5% 7,028,443 5% 
2014 3,522,678 5% 3,933,303 5% 7,349,679 5% 
2015 3,678,854 4% 4,110,302 5% 7,677,662 4% 
2016 3,842,317 4% 4,295,265 4% 8,020,641 4% 
2017 4,013,420 4% 4,488,552 5% 8,379,312 4% 
2018 4,192,525 4% 4,690,537 5% 8,754,404 4% 
2019 4,380,020 4% 4,901,611 4% 9,146,677 4% 
2020 4,576,304 4% 5,122,184 5% 9,556,931 4% 
* Includes low cost airlines: Air Berlin, Easyjet Switzerland, Easyjet Airlines, Clickair, Ryanair, Hapag-Lloyd 
Express, Transavia France and Volare. 
Source: Adapted from Barbot (2008). 
 
Table 5. Comparative analysis of known real traffic forecast for Oporto Airport, Barbot 
(2008)  
Year 
Real traffic 
LCC* ∆% Deviation FSC ∆% Deviation Total traffic ∆% Deviation 
2007 1,247,114 -- 28% 2,522,157 -- -13% 3,988,388 -- -0.3% 
2008 1,821,749 46% 3% 2,514,071 -0.3% -17% 4,535,813 14% -4.5% 
2009 1,972,203 8% -16% 2,395,697 -5% -24% 4,509,350 -0.6% -16.7% 
2010 2,628,116 33% -6% 2,472,849 3% -25% 5,282,080 17% -11.8% 
2011 3,247,188 24% 8% 2,638,800 7% -23% 6,003,408 12% -5.4% 
2012 3,354,013 3% 4% 2,608,512 -1% -28% 6,050,094 0.8% -10% 
Source: Adapted from Barbot (2008), ANA (2007b, 2008, 2009c, 2010, 2011b and 2012c). 
Recently, the study by Proença et al. (2012) sought to complement the forecast presented 
by Barbot (2008), either by updating the basis for the traffic data already known or by 
applying a new method of predicting seeking behaviour: the bivariate regression analysis 
model. From the available statistical information, this study ‘[...] robustly applied a 
methodology based on the identification and estimation of a regression model using 
historical data’ (Proença et al. 2012:7). Their study assumed that i) the low cost segment 
will follow a predictable maturation pattern throughout the present decade; ii) the context 
of the privatisation of airport manager ANA does not create any material change; iii) the 
Oporto Airport Master Plan will be completed by 2020, and a capacity bottleneck will not 
take place and iv) industrial production grows in market prices at the rate of the GDP. In 
this context, Proença et al. (2012) made a traffic forecast for 2012 to 2020. This took into 
consideration two scenarios: a scenario without structural change and another scenario 
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including a structural change in the behaviour of the time series (e.g. the effects of more 
aggressive trade policies among LCC airlines). The results presented in this study show 
relatively lower forecasts than Barbot’s (2008), with an average annual growth rate of 5.6% 
(see Table 6). The scenario with expected structural change provides a relatively higher rate 
of 6.5%, setting this alternative for the second scenario still below Barbot’s (2008) study. 
 
Table 6. Traffic forecasts for Oporto Airport, Proença et al. (2012)  
 No effect of structural change  With effect of structural change  
 Passengers ∆% Passengers ∆% 
2012 5,991,710 0.64% 6,043,312 0.64% 
2013 6,497,638 8.44% 6,614,030 9.44% 
2014 6,739,200 3.72% 6,926,060 4.72% 
2015 7,176,434 6.49% 7,444,677 7.49% 
2016 7,596,134 5.85% 7,954,512 6.85% 
2017 8,067,099 6.20% 8,527,242 7.20% 
2018 8,577,717 6.33% 9,152,257 7.33% 
2019 9,122,171 6.35% 9,824,702 7.35% 
2020 9,714,904 6.50% 10,561,330 7.50% 
Annual growth rate 5.59% Annual growth rate 6.48% 
Source: Proença et al. (2012). 
 
In this study, to estimate the evolution of passengers by 2036, we consider two situations, 
with and without any project (see Table 7). For the scenario without a project, we consider 
the actual traffic of passengers up to 2006 and from 2007 onwards, the year of completion 
of the investment project. We further consider an annual passenger growth of 3.58%, 
which corresponds to the average real growth rate from 2000 to 2006. In this sense, we 
expect an average growth rate that is equivalent to the past without a project. In the 
situation with a project, we consider the actual passengers known to the date of the study’s 
completion, 2012, and, in Scenario One, we estimate the remaining years with an average 
annual growth of 5.6%, expected as the probable growth rate by Proença et al. (2012). In 
Scenario Two, we consider the growth rate of 6.5%, provided by the same study, making 
the most optimistic assumptions. Finally, in Scenario Three, we assume a lower average 
growth rate in the same proportion as Scenarios One and Two rates, lower by 0.9 
percentage points, or 4.7% (see Tables 7, 8 and 9). However, in all the scenarios provided 
(1, 2 and 3), we put as the capacity constraint 11,000,000 passengers, which, depending on 
the forecast scenario, will be achieved in different years: 2023 in Scenario One, 2022 in the 
Scenario Two and 2026 in Scenario Three. 
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Table 7. Evolution and forecast of passengers for Oporto Airport – Scenario 1 
Source: Author. 
 
Table 8. Evolution and forecast of passengers for Oporto Airport – Scenario 2 
Source: Author. 
 
 
 
 
  
No 
project 
With project 
– Scenario 1 
 No 
project 
With project – 
Scenario 1 
 No 
project 
With project 
– Scenario 1 
1991 1,454,466 1,454,466 2007 3,526,425 3,988,388 2023 6,000,000 11,000,000 
1992 1,637,129 1,637,129 2008 3,652,666 4,535,813 2024 6,000,000 11,000,000 
1993 1,745,368 1,745,368 2009 3,783,425 4,509,350 2025 6,000,000 11,000,000 
1994 1,896,867 1,896,867 2010 3,918,866 5,280,531 2026 6,000,000 11,000,000 
1995 2,028,351 2,028,351 2011 4,059,155 6,003,408 2027 6,000,000 11,000,000 
1996 2,169,664 2,169,664 2012 4,204,466 6,050,094 2028 6,000,000 11,000,000 
1997 2,284,926 2,284,926 2013 4,354,980 6,388,899 2029 6,000,000 11,000,000 
1998 2,540,137 2,540,137 2014 4,510,881 6,746,678 2030 6,000,000 11,000,000 
1999 2,832,722 2,832,722 2015 4,672,363 7,124,492 2031 6,000,000 11,000,000 
2000 2,122,905 2,122,905 2016 4,839,627 7,523,463 2032 6,000,000 11,000,000 
2001 2,195,876 2,195,876 2017 5,012,878 7,944,777 2033 6,000,000 11,000,000 
2002 2,635,184 2,635,184 2018 5,192,331 8,389,685 2034 6,000,000 11,000,000 
2003 2,677,000 2,677,000 2019 5,378,208 8,859,507 2035 6,000,000 11,000,000 
2004 2,945,693 2,945,693 2020 5,570,739 9,355,639 2036 6,000,000 11,000,000 
2005 3,109,607 3,109,607 2021 5,770,163 9,879,555    
2006 3,404,548 3,404,548 2022 5,976,725 10,432,810    
  
No 
project 
With project 
– Scenario 2 
 No 
project 
With project – 
Scenario 2 
 No 
project 
With project 
– Scenario 2 
1991 1,454,466 1,454,466 2007 3,526,425 3,988,388 2023 6,000,000 11,000,000 
1992 1,637,129 1,637,129 2008 3,652,666 4,535,813 2024 6,000,000 11,000,000 
1993 1,745,368 1,745,368 2009 3,783,425 4,509,350 2025 6,000,000 11,000,000 
1994 1,896,867 1,896,867 2010 3,918,866 5,280,531 2026 6,000,000 11,000,000 
1995 2,028,351 2,028,351 2011 4,059,155 6,003,408 2027 6,000,000 11,000,000 
1996 2,169,664 2,169,664 2012 4,204,466 6,050,094 2028 6,000,000 11,000,000 
1997 2,284,926 2,284,926 2013 4,354,980 6,443,350 2029 6,000,000 11,000,000 
1998 2,540,137 2,540,137 2014 4,510,881 6,862,168 2030 6,000,000 11,000,000 
1999 2,832,722 2,832,722 2015 4,672,363 7,308,209 2031 6,000,000 11,000,000 
2000 2,122,905 2,122,905 2016 4,839,627 7,783,242 2032 6,000,000 11,000,000 
2001 2,195,876 2,195,876 2017 5,012,878 8,289,153 2033 6,000,000 11,000,000 
2002 2,635,184 2,635,184 2018 5,192,331 8,827,948 2034 6,000,000 11,000,000 
2003 2,677,000 2,677,000 2019 5,378,208 9,401,765 2035 6,000,000 11,000,000 
2004 2,945,693 2,945,693 2020 5,570,739 10,012,879 2036 6,000,000 11,000,000 
2005 3,109,607 3,109,607 2021 5,770,163 10,663,717    
2006 3,404,548 3,404,548 2022 5,976,725 11,000,000    
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Table 9. Evolution and forecast of passengers for Oporto Airport – Scenario 3 
Source: Author. 
 
3. The Oporto Airport Strategic Plan 
According to ANA (2007a), in 1999, Oporto Airport had a nameplate capacity to perform 
14 movements per hour and carry around three million annual passengers (arrivals and 
departures). In the late nineties, the main limitations of the airport were related to 
infrastructure, including: 
i. Lack of ability in check-in, with a reduced number of branches;  
ii. Ineffective baggage handling system, in which shortcomings at the level of 
conveyor lines were detected;  
iii. Reduced number of boarding gates in the terminal;  
iv. Limited number of parking positions and inadequate operational lay-out areas for 
aircraft movement and manoeuvres; 
v. Poor access and car parking capacity;  
vi. Poor accessibility and capabilities of the single curbside area;  
vii. Inadequate lay-out of the passenger terminal;  
viii. Cramped spaces offered for the development and expansion of new features and 
commercial areas in the passenger terminal.  
As mentioned previously, over the past few years, according to the official data provided by 
the airport, the evolution of air traffic at Oporto Airport has shown a rising trend, with an 
average growth rate of 6.7% (2000 to 2012). In order to cope with this evolution in 
  
No 
project 
With project 
– Scenario 3 
 No 
project 
With project – 
Scenario 3 
 No 
project 
With project 
– Scenario 3 
1991 1,454,466 1,454,466 2007 3,526,425 3,988,388 2023 6,000,000 10,027,106 
1992 1,637,129 1,637,129 2008 3,652,666 4,535,813 2024 6,000,000 10,498,380 
1993 1,745,368 1,745,368 2009 3,783,425 4,509,350 2025 6,000,000 10,991,804 
1994 1,896,867 1,896,867 2010 3,918,866 5,280,531 2026 6,000,000 11,000,000 
1995 2,028,351 2,028,351 2011 4,059,155 6,003,408 2027 6,000,000 11,000,000 
1996 2,169,664 2,169,664 2012 4,204,466 6,050,094 2028 6,000,000 11,000,000 
1997 2,284,926 2,284,926 2013 4,354,980 6,334,448 2029 6,000,000 11,000,000 
1998 2,540,137 2,540,137 2014 4,510,881 6,632,167 2030 6,000,000 11,000,000 
1999 2,832,722 2,832,722 2015 4,672,363 6,943,879 2031 6,000,000 11,000,000 
2000 2,122,905 2,122,905 2016 4,839,627 7,270,242 2032 6,000,000 11,000,000 
2001 2,195,876 2,195,876 2017 5,012,878 7,611,943 2033 6,000,000 11,000,000 
2002 2,635,184 2,635,184 2018 5,192,331 7,969,704 2034 6,000,000 11,000,000 
2003 2,677,000 2,677,000 2019 5,378,208 8,344,280 2035 6,000,000 11,000,000 
2004 2,945,693 2,945,693 2020 5,570,739 8,736,462 2036 6,000,000 11,000,000 
2005 3,109,607 3,109,607 2021 5,770,163 9,147,075    
2006 3,404,548 3,404,548 2022 5,976,725 9,576,988    
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demand, the need emerged for increased supply. As a result, the strategic growth plan for 
the airport incorporated a project to create an increased installed capacity in the airport’s 
infrastructure. This was named the Oporto Airport 2000 Master Plan. According to 
Tribunal de Contas (2009), this master plan emerged from a need to upgrade the maximum 
capacity of the airport to 15 million passengers per year, given the surrounding land area 
available and the potential for capturing demand in three major surrounding areas. Thus, 
the airport has features that allow links between major European regular connections, 
designated ‘European hubs’. The key objectives of this master plan are the following: 
i. Increased volume of passengers, aircraft movements and cargo;  
ii. Increase in revenues derived from non-aviation, within the world of airport 
business; 
iii. Warranty of a high quality of service levels and infrastructure performance, and 
better communication with all operators;  
iv. Rehabilitation and modernisation of infrastructures and a phased plan for their 
expansion up to 15 million passengers per year, according to need;  
v. Development of a load centre/intermodal logistics platform;  
vi. Assumption of leadership in the northwest region of the Iberian Peninsula.  
Thus, investment has affected almost the entire airport infrastructure and led to the 
widening of the terminal, the construction of a new control tower, an increased number of 
aircraft parking positions, the building of new infrastructure and technical facilities and an 
increased operability of tracks, resulting in an increased capacity for aircraft movements 
(Tribunal de Contas 2009). The master plan of the project laid out a strategy for the 
medium and long term, in three phases. The first phase (up to 2010) meant an estimated 
increase in capacity to six million passengers, 30 aircraft per hour, and a cargo complex 
with an annual processing capacity of 40 tonnes. In the second phase (2025) and the third 
phase, the strategic objective is to increase the capacity of the airport infrastructure to 11 
and 15 million passengers annually, respectively. 
However, the investment made from 2000 to 2007 resulted in an increased airport capacity 
equivalent to the one provided in the master plan for the second phase. The airport 
reached, as mentioned above, an installed capacity of 11 million passengers. In this way, the 
airport’s traffic increased from an average of 2.8 million passengers in 1999, which was 
clearly attained despite some restrictions and bottlenecks, especially at check-in, baggage 
storage and processing on platforms. The strategic development plan for Oporto Airport 
provided for a growing and phased intervention over an extended period of time. 
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Specifically, within this expansion, the airport invested in prolonging the taxiway (TWYA) 
and expanding the air cargo logistics centre (CLCA), as well as areas of real estate 
development and transferring service (TBP). Next, the intervention plans to relocate the 
track, convert the current TWYA runway, continue expanding the CLCA, increase the TBP 
and relocate the fuel farm and radar. In the final phase, the investment intends to expand 
the passenger terminal, increase technical areas and relocate the air traffic control tower 
(TWR). Figure 2 illustrates the layout of Oporto Airport before expansion in 1999, and 
Figure 3 illustrates the layout of Oporto Airport after the first phase of expansion. Table 10 
describes the physical characteristics of the infrastructure before and after the investment 
project. 
 
Figure 2. Oporto Airport before the strategic project of expansion (1999)  
 
Source: DIA (2007). 
 
 
Figure 3. Oporto Airport after the strategic expansion project  
 
Source: ANA (2007a). 
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Table 10. Physical characteristics of the infrastructure before and after the Oporto Airport 
expansion 
WITHOUT PROJECT 
CAPACITY: 6 MILLION PAX 
AREA  354 HA 
CAPACITY OF 28 MOV/H 
WITH PROJECT 
ENLARGEMENT CAPACITY 11 MILLION PAX  
AREA: 440,4HA 
CAPACITY: 40 MOV/H 
Airside – operational areas 
 Track 17-35 
         Length of 3,480 meters ILS CAT II in Track 17 
 Path movement partially parallel track 
Location –west of Runways 17-35 
Length – 1,700 meters 
 
 
 Platform for aircraft parking – 15 positions: 
 11 positions in nose in – front of terminal 
 4 remote positions 
 
 
 
 
 
 
 
 
 Network of fuel supply to aircrafts: non-existent 
 
 
 
 Jetways for passengers embarking and disembarking: non-existent. 
 Maintain 
 Path movement partially parallel track 
TWY ALFA – location at west of track 
Length – 1,700 meters 
TWY FOX – location at Spring track 
Length – 1,000 meters 
 Platform for aircraft parking 
o 35 positions 
 14 positions in nose in contact with PAX’s terminal 
 17 remote positions 
 2 positions in front of cargo terminal 
o 36 positions 
 16 positions in nose in contact with PAX’s terminal 
 17 remote positions 
 3 positions in front of cargo terminal 
 New network of fuel supply to aircrafts 
 5.3 km 
 54 pits of sully 
 6.256 l/minute 
 New jetway for passengers embarking and disembarking 
 11 jetways, ‘apron drive’ serving 9 stands in contact with 
PAX’s terminal (2 stands with double jetways for wide-
bodied aircraft). 
Passenger terminal  
 Flow of boarding and landing on one floor. 
 Check-in linear front – 18 counters 
 Boarding gates – 6 
 Landing gates – 3 
 Baggage claim 
 Arrivals – 4 ‘racetracks’, perimeter 254 m 
 T. B. Departures – 2 carousels– perimeter – 115 m 
 
 
 Control of passengers boarding – front with 6 counters 
 Control of passengers landing – front with 10 counters 
 Flow of boarding and landing on 2 floors 
 Check-in system – 60 counters 
 Boarding gates – 17 
 Landing gates – 6 
 Baggage claim 
 Arrivals – 4 carousels, perimeter 276 m 
 T. B. Departures – automated system – ring classification TILT and 21 
chutes + 1 carousel, perimeter 60 m 
 Control of passengers boarding – front with 10 counters 
 Control of passengers landing – front with 20 counters 
Landside - access 
 Curbside 
 One linear curbside, on only floor for departures and 
arrivals. 
 
 
Car parking: 1,000 places outside, including parking dedicated to car-
rental 
 Curbside 
 One upper level curbside for departures – 350 m in front of 
stopover 
 One lower level curbside for arrivals – 350 m in front of 
stopover 
Car parking: 2,500 new places (1,500 outside and 1,000 underground) 
Cargo 
 Terminal with capacity to proceed ± 60,000 tonnes/year 
 Catering installations 
 Building of technical services, integrating ATC (TWR) 
 VIP’s areas and services of airport operations (SOA) 
 SLCI – Firefighters’ airport headquarters  
 Location – near November platform  
ETAR – wastewater treatment plant 
 Maintain 
 Maintain 
 Maintain 
 Maintain 
 New firefighters’ headquarters 
Location – east of airport in direct connection with Tracks 17-35 and the 
peripheral route 
 Maintain 
 New connections to public networks of water supply and sewerage 
Source: Adapted from ANA (2007a) and Tribunal de Contas (2009). 
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4. Economic Assessment of  Transport Projects  
4.1. The economic impact of  the airport sector 
As indicated above, the air transport subsector is one of the most strategic of all sectors of 
activity, from both the government and business standpoints, since it solves issues in the 
mobility of people and goods, acting as an economic leverage of other activities. In regional 
development, according to Lizana, Reyes and Moreno (1996), only the impact of this 
subsector’s long-term growth are considered relevant, whereas the temporary economic 
impact of the airport construction are considered a side impact. This impact can be divided 
into two types: first, the impact on economic activities within the airport’s operations, 
namely, direct, indirect and induced quantitative categories; and second, the qualitative 
impact on new and traditional unrelated economic activities. Therefore, it is important to 
distinguish three categories of quantitative economic impact: direct, indirect and induced:  
i. Direct impact: originating from inside the airport as a result of the economic 
activities of the companies and actual management of the airport, such as the 
creation of employment in air transport’s business sector;  
ii. Indirect impact: arising from activities outside the airport’s grounds, but which 
depend on its activities;  
iii. Induced impact: on the regional economy, arising from the multiplier effect of 
direct and indirect impact, that is, impact that can be induced from the direct and 
indirect impact, such as the creation of employment in activities immediately 
adjacent to the air transport chain of production. 
The direct and indirect impact should not be factored in, according to the above-cited 
study, yet indirect impact should be considered, since it has a critical importance from the 
airport’s strategic viewpoint (see Figure 4). 
 
 
          +                      +  
 
 
Figure 4. Quantitative impacts of airports 
Source: Lizana, Reys and Moreno (1996). 
Direct Indirect 
Induced direct Induced indirect 
Total Impact Strategic Importance 
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According to the same study, some authors, namely Karyd and Brobeck (1992), argue that 
we should include only direct and induced effects in the analysis, since, when considering 
the indirect effects, these would be considered duplicates. However, this is a questionable 
point stemming from some conceptual errors. Induced effects do not include indirect 
effects since, as mentioned above, direct effects create their own induced effects. After 
reviewing the types of impact, the following subsection will describe the methodology used 
to analyse and estimate the impact of airport infrastructure investment. 
4.2. Identification of  the benefit of  investing in airport infrastructures 
In the literature, a transport project is considered ‘[...] an intervention on a market of 
transport that alters the balance that had previously been obtained in the same market and 
in the wider economy if such an intervention had not been conducted’ (Rus et al. 2010a). 
In this sense, the project evaluation results from its economic rationality, that is, a cost and 
benefit analysis of the whole life of the project and, thereafter, a calculation of its net 
benefit. A comparison between the existing balance in a scenario without a project and a 
scenario with a project must underlie the analysis of benefit. Let us consider the example of 
transport between two situations within the study (Rus et al. 2010a), which is illustrated in 
Figure 5. Point A represents the initial equilibrium situation without the project and Point 
B represents the balance after the project, in which an increase in supply occurs. An 
analysis of the economic benefits consists of the comparison between these two balances. 
However, it is important, in addition to assessing the present time t, to evaluate the future 
in t +1. As it can be observed, there are also two future balances, Point C without the 
project and Point D with the project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Evaluation as a comparison of balances 
 
Source: Rus et al. (2010a). 
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In a project that expands airport capacity, Jorge and Rus (2004) argue that, in the initial 
situation, the scenario without the project includes a minimum investment to maintain the 
existing level of operational capability. The authors emphasise that the benefits of these 
investment projects fall into four categories:  
i. Reduction in travel, access and waiting time;  
ii. Improved services;  
iii. Reduction in operating costs;  
iv. Increased traffic.  
These economic benefits directly affect airlines, taxpayers, airport services and airspace 
users. In addition, other economic agents can benefit, directly and indirectly, from the 
effects of substitution and complementarity. The importance of these effects in an 
economic evaluation depends on their magnitude. Dalbem, Brandão and Macedo-Soares 
(2010) stress that the details of who wins and who loses is critical to identify whether or 
not a project will achieve its objectives and, hence, is key information in an economic 
analysis. To calculate the net benefits of the project, the authors propose an analysis of the 
net benefits as shown in Figure 6. In this calculation, the consumer surplus is equal to the 
sum of Area 1 (C0, C1, D, F) and Area 2 (D, F, E) and the net social benefit is equal to Area 
2, since a project design can generate a generalised reduction of consumer costs. This is 
translated, in Figure 6, into the decreasing cost of C0 to C1, resulting in an increase of traffic 
to T1.  
 
 
 
 
 
 
 
 
Figure 6. Evaluation of the benefit of the project  
Source: Dalbem, Brandão and Macedo-Soares (2010). 
Consequently, according to Jorge and Rus (2004), the economic benefits of investment in 
airport infrastructure does not directly correspond to the revenues obtained by the airport 
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authority and other commercial enterprises operating in the airport. The benefits of 
infrastructure investment on the ‘landside’ result from benefits that derive from preventing 
diversion of traffic to alternative modes of travel, imposing additional generalised transport 
costs and lowering congestion in passenger and freight terminals. This reduces the time of 
travel and thus decreases the general cost of travel. The establishment of boarding bridges 
increases the comfort of access to aircraft and, therefore, the quality of the trip. On the 
other hand, investments on the ‘airside’ increase the frequency of departure and variety of 
available routes in the airport, which reduces delays and accelerates the processing of 
aircraft operations, and, in turn, reduces the airlines’ operating costs. The authors 
summarise the benefits of investment in ‘airside’ buildings and runway infrastructures, as 
well as support and access equipment, termed the ‘landside’. This can be summarised by 
four categories, namely:  
i. Reduced travel times in access and waiting time; 
ii. Improvements in service reliability and predictability;  
iii. Reduced operating costs; 
iv. Increased traffic.  
Thus, the net effect is a reduction in the generalised cost of travelling. According to Jorge 
and Rus (2004), the economic rationale of airport projects requires the identification and 
measurement of costs and benefits over the life of the project. It also necessarily includes a 
calculation of net present value and net benefit of the project, which is called the net 
present value (NPV) of the project, reflected by the following expression:  
NPV=  −𝐼 + ∑ (∆𝐶𝑆𝑡 + ∆𝑃𝑆𝑡
𝑇
𝑡=1 (1 + 𝑖)
−𝑡            [1] 
where I is investment, t is project time, ∆𝐶𝑆𝑡- change in consumer surplus in year t, ∆𝑃𝑆𝑡- 
change of supply excess in the year t and i - the discount rate. According to the cited 
authors, changes in consumer surplus can be estimated with the following function: 
∆ 𝐶𝑆𝑡 =
1
2
(𝑔𝑡0 − 𝑔𝑡1)(𝑞𝑡0 − 𝑞𝑡1)                      [2] 
where:  
ttt pg   
0tg – generalised cost without investment in year t 
1tg – generalised cost with investment in the year t 
0tq – airport users in the year t without investment 
1tq – airport users in the year t with investment 
tp  – price per trip including airport taxes, plane ticket and access costs 
t – value of the total travel time (flight, access, exit and standby) 
Changes in excess supply can be translated by the following expression:  
∆ 𝑃𝑆𝑡 = 𝑝𝑡1 − 𝑞𝑡1+𝐶𝑡0(𝑞𝑡0) − 𝐶𝑡1(𝑞𝑡1)                  [3] 
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where:  
)( 00 tt qC and 
)( 11 tt qC  represent, respectively, the total variable costs without the 
project and with the project.  
The analysis of cost and benefit implies estimating the airport demand for the entire 
lifetime of the project. Assuming a base level of initial demand value equal to q0, the 
remaining quantities demanded would be calculated by applying the growth rate ᵞ. The 
present study was performed a posteriori, which permits the identification of the real 
demand for some of the years in the project’s life. 
5. Evaluation of  Investment in the Oporto Airport Expansion Project 
In order to assess the appropriateness of the Oporto Airport expansion, we did a cost-
benefit analysis of the investment project. We considered the investment period of the first 
expansion phase of Oporto Airport, specifically 2000 to 2007, with 2000 as the assessment 
base year, and thus the year off. The investment was valued in euros for 2000, and a 
discount rate of 6% was considered, in order to update all values to 2000, according to the 
general criteria recommended by the European Commission for cohesion countries 
(European Commission, 2008). In this analysis, we assessed the social impact of this 
investment, taking as the central element the increase in demand induced by LCC in recent 
years.  
5.1. Evaluation of  investment in the Oporto Airport expansion project 
5.1.1. Investment 
The investment in the first phase of the Oporto Airport expansion amounted to 
€406,937,797, a figure including value added tax (VAT), which was subdivided into 92% of 
the investment for labour costs, 6% for preparatory labour and 1% for amounts paid as 
compensation for expropriation (see Table 11). The entire amount was financed by equity 
capital (42.8%), debt capital from structural funds (6.1%) and banks (51.1%). In our 
analysis, we used the value of the investment without VAT. Accordingly, the total 
investment was around €313,342,103.69.  
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Table 11. Global cost of labour 
Categories  
of  
investment 
 Sources of funding %  
Total with 
VAT 
ANA, SA 
European 
Investment 
Bank 
European  
Regional 
Development 
Fund (ERDF) 
Other bank 
loans 
 
Construction labour 375,044,920 142,114,835 168,000,000 24,930,085 40,000,000 92% 
Preparatory labour 26,300,984 26,300,984    6% 
Expropriation 5,591,893 5,591,893    1% 
Total costs of the 
work 
406,937,797 174,007,712 168,000,000 24,930,085 40,000,000 100% 
Source: Tribunal de Contas (2009). 
The general findings of the evaluation of this project are outlined in Table 12.  
 
Table 12. General information for the evaluation of the Oporto Airport expansion project 
Year Discount 2000 
Currency € – 2000 
Duration of investment 2000–2007 (March 2007) 
Evaluation period 2000–2036 
Discount rate 6% 
Time value €12.43/hour – for the time value, we distinguish between leisure time and work 
time. According to data from the European Commission (2006), in 2002, the 
average savings for Portugal travel time for the segment of passengers travelling 
for work purposes was €26.63/hour, and the mean value of the savings to 
Portugal travel time for the segment of passengers travelling for leisure was 
€10.47/hour. Accordingly, considering that 80% of Oporto Airport passengers 
travel for pleasure and the remaining 20% travel for work, the average time was 
of €13.70/hour. Adjusting the reference value of 2002 to 2000, this value was 
about €12.43/hour. 
Forecast scenario 
without project  
To the actual volume of passenger traffic, up to 2006 and from 2007 onwards 
(the completion time for the investment project), an average annual passenger 
growth of 3.58% was applied, which is equivalent to the average annual rate of 
growth from 2000 to 2006. 
Forecast scenario with 
project 
Real traffic known to the completion date of this study, for 2012 and forecast of 
three scenarios for 2013-2036:  
1) Scenario 1: average annual growth of 5.6%, from Proença et al. (2012);  
2) Scenario 2: average annual growth of 6.5%, from Proença et al. (2012);  
3) Scenario 3: lower average growth rate in proportion to Scenario 1 and 
Scenario 2 rates, lower by 0.9 percentage points, or 4.7%. 
Capacity constraint Capacity limit of 11 million passengers 
Source: Author. 
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5.1.2. Change in producer surplus of  airport services 
According to the evaluation manual in the study by Rus et al. (2010a), the change in 
producer surplus translates into the following expression:  
∆𝐸𝑃 = (𝑝𝑡
1𝑞𝑡
1 − 𝑝𝑡
0𝑞𝑡
0)-( 𝐶𝑡
1- 𝐶𝑡
0)                [4] 
where:  
𝑝𝑡
1 – prices with project; 
𝑝𝑡
0 – prices without project; 
𝑞𝑡
1 – traffic project with capacity constraint; 
𝑞𝑡
0 – existing traffic without project and with capacity constraint; 
𝐶𝑡
1 – costs with project; 
𝐶𝑡
0 – costs without project.  
To determine the costs of Oporto Airport, since ANA’s statement of accounts only 
provides consolidated accounts for all airports in Portugal, we cannot separately analyse the 
operating costs of the airport. Because of this, to determine costs, we analysed some 
statistical data from Oporto Airport and some sources that we will cite below. According 
to the study by Cegea and Trenmo (2007), fixed costs of airports are associated with 
investments in airport infrastructures, such as terminals, runways and other equipment. On 
the other hand, variable costs include mainly personnel costs and the cost of supplies and 
services from outside airports. The above-mentioned authors analysed the cost structure of 
airport activity, creating a database of 58 airports from Europe, the United States, Asia and 
the Pacific from the information published by the Air Transport Research Society (ATRS 
2007). To permit the comparison of data, the authors corrected the values using the 
exchange parity of purchasing power for the respective countries. 
From the analysis of variable costs, Cegea and Trenmo’s (2007) study supported the 
conclusion that the United States has lower operating costs than the Europeans do, which, 
according to the authors, stems from the lower level of service provided by the airports 
themselves. Regarding LCC airports, the authors did not find lower costs, which may result 
from a greater number of services offered by the airports. 
In the case of Portuguese airports, the authors determined an operating cost per passenger 
of about €7.96, which is considered well below the European average (Table 13).  
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Table 13. Variable costs for airports in Europe, America, Asia and the Pacific and Portugal 
(2005 values) 
 
Observations  Operating costs per 
 106 passengers 
Employment by 106 
passengers 
Soft input 
costs13 
 
USD PPP EUR   
EUA 16 6.58 6.43 5.30 33.68 3.11 
Europe 33 14.51 13.85 11.68 116.48 1.48 
Asia and the 
Pacific 
36 9.80 11.55 7.89 43.02 0.96 
Low cost carriers 4 10.52 8.94 8.47 47.74 0.60 
Full-service 54 11.67 11.64 9.40 84.79 1.65 
 International hub 14 11.85 12.54 9.54 61.54 2.56 
     Other full-service 39 11.61 11.29 9.34 93.74 1.30 
Total 58 11.59 11.45 9.33 82.24 1.94 
ANA, Portugal  9.90 11.31 7.96 65.21 n.d. 
Source: Cegea and Trenmo (2007). 
 
Since there are no reliable estimates for the fixed costs of various international airports, the 
authors analysed the variable costs. According to Rus et al. (2010a), costs at Spanish 
airports are expressed by the following function:  
𝐶𝑇 = 𝑐𝑣1 ∗  𝑃𝑎𝑥                                                    [5] 
where: 
𝐶𝑇– total costs of the airport; 
𝑃𝑎𝑥 – number of passengers; 
𝑐𝑣1 – unit variable costs. 
Applying the average data in the study of Portuguese airports by Cegea and Trenmo (2007), 
for 2005, we obtained the following function:  
𝐶𝑇 = 7.96 𝑃𝑎𝑥                                                       [6] 
Correcting the values for parameters of inflation for 2000 to 2005: 
𝐶𝑇 = 6.80 𝑃𝑎𝑥                                                            [7] 
With regard to airport revenues, according to Cegea and Trenmo (2007), these do not 
depend solely on internally performed production, since they include production 
outsourced to third parties. Furthermore, airports grow on the basis of airport revenue and 
non-airport revenue, that is, total revenues include revenues from activities directly related 
to the use of airport infrastructures. These include revenues from flight operations, 
terminal operations and ground operations, and revenues that, while important to airports, 
are not directly related to air transport functions, such as income received for the rental of 
commercial spaces and derived from car parking. Analysing only the operational or airport 
                                            
13 Soft input costs – refer to the procurement costs associated with soft input costs and match operating costs excluding 
personnel costs; they encompass, thus, mainly the costs of external services.  
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revenues within the Portuguese airspace, according to the same study, each airport has, on 
average, a revenue of €12.29 per passenger.  
𝑅𝑇 = 12.29 𝑃𝑎𝑥                                           [8] 
where: 
𝑅𝑇– total 2005 revenues in €; 
𝑃𝑎𝑥 – number of passengers 
By fixing for inflation from 2000 to 2005, the corrected formula arises:  
𝑅𝑇 = 10.50 𝑃𝑎𝑥           .                              [9] 
5.1.3. Change in producer surplus, airline companies and other airline operators 
The change in producer surplus (∆𝐸𝑃) is calculated as the difference between changes in 
costs and revenues, that is, the variation generated by the traffic resulting from the airport 
expansion project. 
∆𝐸𝑃 = ∆ 𝑅𝑇 −  ∆𝐶𝑇                                              [10] 
5.1.4. Change in consumer surplus for the existing traffic 
The change in consumer surplus results from the reduction in travel time. In Figure 7, the 
consumer surplus is the level of demand qb, that is, at the level of demand without project 
and with capacity constraint. In the time before the project, this took on a generalised cost 
g’ and, after the project, there is a reduction of this cost to g0. Thus, the grey area in Figure 
7 represents the change in consumer surplus related to existing traffic. The expression of 
the calculation of that surplus is given by:  
∆𝐸𝐶 (𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑡𝑟𝑎𝑓𝑓𝑖𝑐) =  𝑣𝑡 ∗ (𝑡0 −  𝑡1) ∗  𝑞𝑏              [11] 
where: 
𝑣t– time value; 
t0 – time of travel without project and with capacity constraint; 
t1 – time of travel with project and with capacity constraint; 
qb – passengers without project and with capacity constraint. 
 
 
 
79 
 
 
 
 
 
 
 
 
 
Figure 7. Benefit for users with pre-allocation of slots 
 
Source: Adapted from Jorge and Rus (2004). 
 
Regarding travel times with and without the project, given the lack of concrete information 
for Oporto Airport, we estimate an initial savings from the project of 25 minutes, which is 
expected to be maintained for the first four years. Subsequently, given the increased 
congestion, we anticipate that this reduction in travel time decreases 10% every five years 
as a result of increased traffic congestion, up to a maximum traffic capacity of 11,000,000 
passengers.  
5.1.5. Change in consumer surplus for induced traffic 
With the expansion project, the airport recorded an increase in traffic, which corresponds 
to (qd -qb) in Figure 8. This increase in traffic can be subdivided into diverted traffic from 
other modes of transport (qc - qb) and generated traffic (qd - qc). Given the difficulty in 
distinguishing between diverted and induced traffic, we have chosen to consider every 
change in traffic as induced traffic. Thus, the consumer surplus traffic emerges in the 
triangular area D shaded in Figure 8, which results in the following expression:  
 ∆𝐸𝐶 (𝑖𝑛𝑑𝑢𝑐𝑒𝑑 𝑡𝑟𝑎𝑓𝑓𝑖𝑐) =  
1
2
∗  (𝑡0 −  𝑡1) ∗  (𝑞𝑑 −  𝑞𝑏)                [12] 
  
Dt C 
passengers  
Widespread 
price with 
willingness to 
pay 
g1 
g0 
D0 
0 
qd qb qc 
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Figure 8. Benefit for users with pre-allocation of slots 
Source: Adapted from Jorge and Rus (2004). 
5.1.6. Change in surplus for the rest of  society: environmental impacts 
To calculate the variation of the negative externalities, we calculated the environmental 
impact generated by induced air traffic for Oporto Airport, calculated the social cost 
associated with environmental cost and considered the total external cost of air transport. 
These effects are based on the cost in euros per capita, estimated by Delft and Infras 
(2011). Based on this, we assumed the cost of €55, estimated by the above-cited study for 
2008, for Portugal, and we adjusted the value for passengers in all Portuguese airports. 
Considering the total of 1,500,000 inhabitants in the isochronous area of 30 minutes from 
Oporto Airport,14 we determined an environmental cost, at 2000 prices, of approximately 
€1.74 per passenger.  
 𝐶𝐴𝑇 (𝑂𝑃𝑂) =  1.74€ ∗ 𝑃𝑎𝑥                       [13] 
The variation of the total environmental cost results from applying this average rate with 
differential environmental passengers with design and capacity constraints and with 
passengers without the project and with capacity constraints.  
5.2. Results of  the project evaluation 
In order to assess the social impact of the project, given certain restrictions on statistical 
information, we chose to calculate the passengers in the first year of the project, setting the 
NPV at zero. According to the data, we concluded that the project would have a zero NPV 
investment with 2,902,292 passengers in 2007, assuming Scenario One (see Appendix 3.A). 
                                            
14 ANA (2013). 
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price with 
willingness 
to pay 
g1 
g0 
D0 
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Assuming Scenario Three, the zero NPV would be reached with a total traffic of 3,890,795 
passengers (see Appendix 3.B). Finally, in Scenario Two, the project would have a null 
value with 2,421,981 passengers (see Appendix 3.C). A comparative analysis of known 
actual passengers carried from 2007 to 2012 and the forecasted passengers in the three 
scenarios under consideration supports the conclusion that the real traffic of 3,988,388 
passengers was higher than that estimated in the context of the NPV equal to zero. Thus, it 
is estimated that the evaluation results of the project are positive.  
In order to obtain an estimate of the NPV, we considered the actual values of passengers 
from 2000 to 2012, and, as of this date, we have completed three analyses, one for each 
one of the future scenarios – Scenario One, Two and Three. In Scenario One, with a 
growth rate of 5.6% for traffic, from 2013 to 2036, we concluded an NPV of 
€71,035,012.37, maintaining the capacity constraint at 6,000,000 without the project and 
11,000,000 with the project (Appendix 3.D). In Scenario Two, with a growth rate of 6.5% 
traffic, we found a slightly higher NPV of €158,260,868.66 (see Appendix 3.E). Finally, 
assuming Scenario Three, with an average annual growth of 4.7%, we calculated an NPV of 
€36,333,188.03 (see Appendix 3.F). 
Factoring in the probability of each scenario, namely 80% for Scenario One and 10%, 
respectively, for Scenarios Two and Three, the weighted average of the estimated NPV is 
approximately €76,287,416. Therefore, we conclude that the investment project to expand 
Oporto Airport resulted in a positive impact, both from the point of view of social benefits 
to consumers and to the producer, that is, to the airport itself. 
6. Conclusion 
This study examined the expansion of Oporto Airport under the 2000 Master Plan, which 
called for an increase in the airport’s installed capacity. We carried out a cost-benefit 
analysis of this investment project, which took shape from 2000 to 2007, involving a total 
cost of about €321,480,859 (excluding VAT). In the calculation of benefits, we considered 
the benefit to existing consumers and induced traffic, looking at the time savings resulting 
from the enhancement of capacity. We also considered the benefit to producers coming 
from the variation of results for induced traffic. Additionally, we considered, as a burden of 
the investment project, environmental costs resulting from increased traffic. 
According to the results obtained, the expansion project of Oporto Airport is expected to 
be a good investment from a socioeconomic viewpoint. Regarding social increases and 
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benefits, we found a positive change in consumer surplus, both for existing and induced 
traffic. However, it should be noted that these calculations are based on estimates of time 
savings transferred from other airport contexts with of similar capacity expansions. 
The producer surplus, namely the airport surplus, also revealed positive tendencies. As 
expected from the outset, the increased traffic generated by the expansion project increased 
environmental costs. A comparison of the updated flow of cost and benefit associated with 
this airport expansion project produces a positive differential, which indicates that this 
investment in capacity is socioeconomically profitable. Specifically, the results reflect an 
NPV of €71,035,012.37, assuming Scenario One for traffic growth; of €158,260,868.66 in 
Scenario Two and €6,333,188.03 in Scenario Three. From these scenarios, considering an 
80% probability of occurrence of Scenario One and 10% of both Scenarios Two and 
Three, we obtain a weighted average NPV of €76,287,416. 
Given that traditional assessment based on a set of parameters and estimates is subject to 
high levels of uncertainty, a reverse evaluation was carried out. This aimed at identifying 
the traffic volumes that would allow the airport infrastructure to get a zero net present 
value, assuming three possible scenarios (1, 2 and 3). Thus, given that the benefits of a 
variable nature outweigh the costs of the same nature, traffic amounts above those 
obtained in the reverse evaluation would ensure a positive NPV for the project. This 
exercise supported the conclusion that the project would get a zero NPV if, in 2007, the 
airport had recorded a total of 2,902,292 passengers in Scenario One, 2,421,981 in Scenario 
Two and 3,890,795 in Scenario Three. The results obtained show, beyond any doubt, 
positive social welfare has resulted from investment in the project to expand Oporto 
Airport.  
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Appendices to Chapter Three  
Appendix 3.A. Current social net value expected zero (reverse analysis) - Scenario 1 
 Pax without 
project 
Pax with 
project 
Pax real with 
project 
Investment Investment 
without VAT 
(adjusted) 
EC variation  
existing traffic 
EC variation 
induced traffic 
EP variation 
airport 
Environmental  
cost 
Annual CF  Annual CF 
(updated in 
2000) - K=6% 
2000 2,122,905 2,122,905 2,122,905 67,714,000.00 -45,570,119.47         -45,570,119.47 -45,570,119.47 
2001 2,195,876 2,195,876 2,195,876 67,714,000.00 -45,570,119.47 
 
  
  
-45,570,119.47 -42,990,678.74 
2002 2,635,184 2,635,184 2,635,184 37,437,000.00 -25,194,325.58 
 
  
  
-25,194,325.58 -22,422,860.08 
2003 2,677,000 2,677,000 2,677,000 30,441,000.00 -20,486,162.49 
 
  
  
-20,486,162.49 -17,200,577.06 
2004 2,945,693 2,945,693 2,945,693 121,442,000.00 -81,727,950.62 
 
  
  
-81,727,950.62 -64,736,191.80 
2005 3,109,607 3,109,607 3,109,607 94,593,000.00 -63,659,129.73 
 
  
  
-63,659,129.73 -47,569,804.97 
2006 3,404,548 3,404,548 3,404,548 58,357,000.00 -39,273,052.27 
 
  
  
-39,273,052.27 -27,685,952.16 
2007 3,526,425 2,902,292 3,988,388   
 
18,263,944.87 -1,616,245.59 -2,309,293.78 1,177,855.53 15,516,261.04 10,319,199.78 
2008 3,652,666 3,064,820 4,535,813   
 
18,917,765.02 -1,522,274.96 -2,175,028.42 1,109,373.47 16,329,835.11 10,245,540.57 
2009 3,783,425 3,236,450 4,509,350   
 
19,594,990.89 -1,416,437.87 -2,023,808.26 1,032,243.61 17,186,988.37 10,172,952.01 
2010 3,918,866 3,417,691 5,280,531   
 
20,296,460.37 -1,297,833.39 -1,854,346.01 945,809.38 18,090,090.34 10,101,411.96 
2011 4,059,155 3,609,082 6,003,408 
  
21,023,041.34 -1,165,501.65 -1,665,270.26 849,371.27 19,041,640.69 10,030,898.78 
2012 4,204,466 3,811,191 6,050,094 
  
20,686,851.11 -967,499.28 -1,455,120.22 742,184.22 19,006,415.83 9,445,606.38 
2013 4,354,980 4,024,617   
  
21,427,407.44 -812,725.57 -1,222,340.36 623,454.83 20,015,796.34 9,384,186.38 
2014 4,510,881 4,249,996   
  
22,194,474.52 -641,804.33 -965,274.58 492,338.40 21,079,734.00 9,323,586.68 
2015 4,672,363 4,487,996   
  
22,989,001.37 -453,563.51 -682,160.14 347,935.85 22,201,213.56 9,263,790.73 
2016 4,839,627 4,739,324   
  
23,811,971.02 -246,755.86 -371,121.14 189,290.38 23,383,384.39 9,204,782.37 
2017 5,012,878 5,004,726   
  
23,366,275.26 -18,998.83 -30,161.73 15,383.99 23,332,498.70 8,664,859.81 
2018 5,192,331 5,284,990   
  
24,202,750.72 215,955.22 342,841.21 -174,866.19 24,586,680.95 8,613,791.01 
2019 5,378,208 5,580,950   
  
25,069,170.66 472,515.76 750,145.69 -382,611.89 25,909,220.22 8,563,334.37 
2020 5,570,739 5,893,483   
  
25,966,607.06 752,195.22 1,194,152.77 -609,077.75 27,303,877.30 8,513,478.01 
2021 5,770,163 6,223,518   
  
26,896,170.25 1,056,601.55 1,677,415.17 -855,565.78 28,774,621.19 8,464,210.29 
2022 5,976,725 6,572,035   
  
26,311,287.53 1,310,363.75 2,202,646.36 -1,123,460.01 28,700,837.64 7,964,628.73 
2023 6,000,000 11,000,000   
  
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 12,169,266.67 
2024 6,000,000 11,000,000   
  
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 11,480,440.26 
2025 6,000,000 11,000,000   
  
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 10,830,604.02 
2026 6,000,000 11,000,000   
  
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 10,217,550.96 
2027 6,000,000 11,000,000   
  
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 9,639,199.02 
2028 6,000,000 11,000,000   
  
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 9,093,583.98 
2029 6,000,000 11,000,000   
  
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 8,578,852.81 
2030 6,000,000 11,000,000   
  
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 8,093,257.37 
2031 6,000,000 11,000,000   
  
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 7,635,148.46 
2032 6,000,000 11,000,000   
  
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 7,202,970.25 
2033 6,000,000 11,000,000   
  
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 6,795,254.95 
2034 6,000,000 11,000,000   
  
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 6,410,617.88 
2035 6,000,000 11,000,000   
  
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 6,047,752.71 
2036 6,000,000 11,000,000   
  
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 5,705,427.09 
        477,698,000.0
0 
 -321,480,859.63 730,810,669.43 147,728,198.98 250,413,276.30 -127,723,317.48 679,747,967.60 0.00 
Source: Author. 
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Appendix 3.B. Current social net value expected zero (reverse analysis) – Scenario 2 
 Pax without 
project 
Pax with project Pax real with 
project 
Investment Investment 
without VAT 
(adjusted) 
EC variation  
existing traffic 
EC variation 
induced traffic 
EP variation 
airport 
Environmental  
cost 
Annual CF  Annual CF 
(updated in 
2000) - 
K=6% 
2000 2,122,905 2,122,905 2,122,905 67,714,000.00 -45,570,119.47         -45,570,119.47 -45,570,119.47 
2001 2,195,876 2,195,876 2,195,876 67,714,000.00 -45,570,119.47 
 
  
  
-45,570,119.47 -42,990,678.74 
2002 2,635,184 2,635,184 2,635,184 37,437,000.00 -25,194,325.58 
 
  
  
-25,194,325.58 -22,422,860.08 
2003 2,677,000 2,677,000 2,677,000 30,441,000.00 -20,486,162.49 
 
  
  
-20,486,162.49 -17,200,577.06 
2004 2,945,693 2,945,693 2,945,693 121,442,000.0
00.00 
-81,727,950.62 
 
  
  
-81,727,950.62 -64,736,191.80 
2005 3,109,607 3,109,607 3,109,607 94,593,0 . -63,659,129.73 
 
  
  
-63,659,129.73 -47,569,804.97 
2006 3,404,548 3,404,548 3,404,548 58,357,000.00 -39,273,052.27 
 
  
  
-39,273,052.27 -27,685,952.16 
2007 3,526,425 2,421,981 3,988,388   
 
18,263,944.87 -2,860,050.29 -4,086,443.54 -2,084,290.95 9,233,160.09 6,140,578.80 
2008 3,652,666 2,579,410 4,535,813   
 
18,917,765.02 -2,779,285.43 -3,971,046.60 -2,025,432.73 10,142,000.27 6,363,216.44 
2009 3,783,425 2,747,072 4,509,350   
 
19,594,990.89 -2,683,724.55 -3,834,509.09 -1,955,791.76 11,120,965.49 6,582,482.39 
2010 3,918,866 2,925,631 5,280,531   
 
20,296,460.37 -2,572,064.18 -3,674,968.61 -1,874,418.12 12,175,009.45 6,798,461.69 
2011 4,059,155 3,115,797 6,003,408 
  
21,023,041.34 -2,442,903.87 -3,490,424.20 -1,780,291.22 13,309,422.04 7,011,237.50 
2012 4,204,466 3,318,324 6,050,094 
  
19,598,069.47 -2,065,265.54 -3,278,726.73 -1,672,314.91 12,581,762.29 6,252,750.40 
2013 4,354,980 3,534,015 , 
  
20,299,649.16 -1,913,360.38 -3,037,568.64 -1,549,312.20 13,799,407.93 6,469,700.92 
2014 4,510,881 3,763,726   
  
21,026,344.28 -1,741,337.77 -2,764,472.94 -1,410,019.71 15,110,513.85 6,683,394.85 
2015 4,672,363 4,008,368   
  
21,779,053.93 -1,547,523.36 -2,456,781.53 -1,253,081.67 16,521,667.37 6,893,914.54 
2016 4,839,627 4,268,912   
  
22,558,709.38 -1,330,120.86 -2,111,642.66 -1,077,043.56 18,039,902.31 7,101,340.50 
2017 5,012,878 4,546,392   
  
20,770,022.46 -966,403.20 -1,725,997.67 -880,345.29 17,197,276.30 6,386,456.52 
2018 5,192,331 4,841,907   
  
21,513,556.19 -725,960.54 -1,296,566.70 -661,313.98 18,829,714.97 6,596,873.73 
2019 5,378,208 5,156,631   
  
22,283,707.25 -459,032.93 -819,833.56 -418,156.19 20,586,684.57 6,804,167.09 
2020 5,570,739 5,491,812   
  
23,081,428.50 -163,510.21 -292,029.50 -148,949.68 22,476,939.11 7,008,415.86 
2021 5,770,163 5,848,780   
  
23,907,706.89 162,868.86 290,884.04 148,365.43 24,509,825.22 7,209,697.51 
2022 5,976,725 11,000,000   
  
21,668,119.14 9,105,732.10 18,586,116.77 9,479,850.78 58,839,818.79 16,328,349.62 
2023 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 15,381,104.47 
2024 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 14,510,475.91 
2025 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 13,689,128.22 
2026 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 12,914,271.90 
2027 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 12,183,275.38 
2028 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 11,493,656.02 
2029 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 10,843,071.72 
2030 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 10,229,312.94 
2031 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 9,650,295.23 
2032 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 9,104,052.10 
2033 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 8,588,728.40 
2034 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 8,102,573.96 
2035 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 7,643,937.70 
2036 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 7,211,261.98 
    
 
  477,698,000.0
0477,698 
000,00 
-321,480,859.63 641,117,569.15 111,907,641.16 241,035,988.84 122,940,431.04 795,520,770.56 0.00 
Source: Author. 
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Appendix 3.C. Current social net value expected zero (reverse analysis) – Scenario 3 
 Pax without 
project 
Pax with project Pax real with 
project 
Investment Investment 
without VAT 
(adjusted) 
EC variation  
existing 
traffic 
EC variation 
induced traffic 
EP variation 
airport 
Environmental  
cost 
Annual CF  Annual CF 
(updated in 
2000) - 
K=6% 
2000 2,122,905 2,122,905 2,122,905 67,714,000.00 -45,570,119.47         -45,570,119.47 -45,570,119.47 
2001 2,195,876 2,195,876 2,195,876 67,714,000.00 -45,570,119.47 
 
  
  
-45,570,119.47 -42,990,678.74 
2002 2,635,184 2,635,184 2,635,184 37,437,000.00 -25,194,325.58 
 
  
  
-25,194,325.58 -22,422,860.08 
2003 2,677,000 2,677,000 2,677,000 30,441,000.00 -20,486,162.49 
 
  
  
-20,486,162.49 -17,200,577.06 
2004 2,945,693 2,945,693 2,945,693 121,442,000.00 -81,727,950.62 
 
  
  
-81,727,950.62 -64,736,191.80 
2005 3,109,607 3,109,607 3,109,607 94,593,000.00 -63,659,129.73 
 
  
  
-63,659,129.73 -47,569,804.97 
2006 3,404,548 3,404,548 3,404,548 58,357,000.00 -39,273,052.27 
 
  
  
-39,273,052.27 -27,685,952.16 
2007 3,526,425 3,890,795 3,988,388 , 
 
18,263,944.87 943,565.42 1,348,167.48 -687,632.96 19,868,044.81 13,213,384.53 
2008 3,652,666 4,073,662 4,535,813   
 
18,917,765.02 1,090,205.62 1,557,687.19 -794,498.51 20,771,159.32 13,032,082.33 
2009 3,783,425 4,265,124 4,509,350   
 
19,594,990.89 1,247,399.83 1,782,286.48 -909,055.40 21,715,621.80 12,853,443.18 
2010 3,918,866 4,465,585 5,280,531   
 
20,296,460.37 1,415,775.17 2,022,861.38 -1,031,760.66 22,703,336.26 12,677,424.39 
2011 4,059,155 4,675,468 6,003,408 
  
21,023,041.34 1,595,992.93 2,280,356.76 -1,163,096.20 23,736,294.83 12,503,984.02 
2012 4,204,466 4,895,215 6,050,094 
  
19,598,069.47 1,609,875.33 2,555,768.83 -1,303,570.16 22,460,143.48 11,162,003.21 
2013 4,354,980 5,125,290   
  
20,299,649.16 1,795,304.26 2,850,147.82 -1,453,718.19 23,491,383.05 11,013,677.06 
2014 4,510,881 5,366,179   
  
21,026,344.28 1,993,377.76 3,164,600.79 -1,614,104.96 24,570,217.86 10,867,431.06 
2015 4,672,363 5,618,389   
  
21,779,053.93 2,204,830.78 3,500,294.50 -1,785,325.57 25,698,853.64 10,723,233.72 
2016 4,839,627 5,882,453   
  
22,558,709.38 2,430,437.86 3,858,458.61 -1,968,007.21 26,879,598.64 10,581,054.11 
2017 5,012,878 6,158,929   
  
20,770,022.46 2,374,235.71 4,240,388.80 -2,162,810.75 25,221,836.22 9,366,492.54 
2018 5,192,331 6,448,398   
  
21,513,556.19 2,602,153.45 4,647,450.25 -2,370,432.48 26,392,727.41 9,246,528.18 
2019 5,378,208 6,751,473   
  
22,283,707.25 2,844,947.70 5,081,081.17 -2,591,605.98 27,618,130.15 9,128,151.34 
2020 5,570,739 7,068,792   
  
23,081,428.50 3,103,466.74 5,542,796.59 -2,827,103.98 28,900,587.86 9,011,339.90 
2021 5,770,163 7,401,025   
  
23,907,706.89 3,378,604.05 6,034,192.27 -3,077,740.39 30,242,762.82 8,896,072.08 
2022 5,976,725 7,748,874   
  
21,668,119.14 3,212,388.05 6,556,948.84 -3,344,372.43 28,093,083.60 7,795,973.89 
2023 6,000,000 8,113,071   
  
21,752,500.00 3,830,380.66 7,818,361.17 -3,987,755.92 29,413,485.91 7,700,370.05 
2024 6,000,000 8,494,385   
  
21,752,500.00 4,521,592.30 9,229,224.15 -4,707,366.73 30,795,949.72 7,605,938.96 
2025 6,000,000 8,893,621   
  
21,752,500.00 5,245,290.89 10,706,397.68 -5,460,799.25 32,243,389.33 7,512,665.56 
2026 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 8,766,049.17 
2027 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 8,269,857.71 
2028 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 7,801,752.56 
2029 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 7,360,143.92 
2030 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 6,943,532.00 
2031 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 6,550,501.89 
2032 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 6,179,718.76 
2033 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 5,829,923.36 
2034 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 5,499,927.70 
2035 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 5,188,611.04 
2036 6,000,000 11,000,000   
  
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 4,894,916.07 
    
 
  477,698,000.00 -321,480,859.63 641,117,569.15 147,138,782.86 288,277,470.77 -147,035,953.79 608,017,009.36 0.00 
Source: Author. 
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Appendix 3.D. Current expected social net value – Scenario 1 
 Pax without 
project 
Pax with project Induced traffic Investment 
without VAT 
(adjusted) 
EC variation 
existing traffic 
EC variation 
induced traffic 
EP variation 
airport 
Environmental 
cost 
Annual CF  Annual CF 
(updated in 2000) 
- K=6% 
2000 2,122,905 2,122,905 0 -45,570,119.47         -45,570,119.47 -45,570,119.47 
2001 2,195,876 2,195,876 0 -45,570,119.47 
 
  
  
-45,570,119.47 -42,990,678.74 
2002 2,635,184 2,635,184 0 -25,194,325.58 
 
  
  
-25,194,325.58 -22,422,860.08 
2003 2,677,000 2,677,000 0 -20,486,162.49 
 
  
  
-20,486,162.49 -17,200,577.06 
2004 2,945,693 2,945,693 0 -81,727,950.62 
 
  
  
-81,727,950.62 -64,736,191.80 
2005 3,109,607 3,109,607 0 -63,659,129.73 
 
  
  
-63,659,129.73 -47,569,804.97 
2006 3,404,548 3,404,548 0 -39,273,052.27 
 
  
  
-39,273,052.27 -27,685,952.16 
2007 3,526,425 3,988,388 461,963 
 
18,263,944.87 1,196,290.65 1,709,261.63 -871,809.07 20,297,688.09 13,499,121.85 
2008 3,652,666 4,535,813 883,147 
 
18,917,765.02 2,286,983.24 3,267,644.59 -1,666,662.46 22,805,730.39 14,308,597.38 
2009 3,783,425 4,509,350 725,925 
 
19,594,990.89 1,879,842.16 2,685,920.90 -1,369,954.23 22,790,799.72 13,489,839.33 
2010 3,918,866 5,280,531 1,361,665 
 
20,296,460.37 3,526,144.88 5,038,160.35 -2,569,714.21 26,291,051.40 14,680,785.78 
2011 4,059,155 6,003,408 1,944,253 
 
21,023,041.34 5,034,804.63 7,193,735.34 -3,669,165.45 29,582,415.85 15,583,647.64 
2012 4,204,466 6,050,094 1,845,628 
 
20,686,851.11 4,540,435.90 6,828,821.75 -3,483,041.24 28,573,067.52 14,199,939.18 
2013 4,354,980 6,388,899 2,033,920 
 
21,427,407.44 5,003,653.98 7,525,502.36 -3,838,383.26 30,118,180.53 14,120,578.31 
2014 4,510,881 6,746,678 2,235,797 
 
22,194,474.52 5,500,292.47 8,272,447.33 -4,219,362.62 31,747,851.70 14,042,105.43 
2015 4,672,363 7,124,492 2,452,128 
 
22,989,001.37 6,032,490.71 9,072,874.20 -4,627,620.43 33,466,745.86 13,964,503.74 
2016 4,839,627 7,523,463 2,683,837 
 
23,811,971.02 6,602,517.41 9,930,195.12 -5,064,897.05 35,279,786.50 13,887,756.84 
2017 5,012,878 7,944,777 2,931,900 
 
23,366,275.26 6,833,158.34 10,848,028.25 -5,533,037.93 35,514,423.92 13,188,793.39 
2018 5,192,331 8,389,685 3,197,354 
 
24,202,750.72 7,451,833.18 11,830,209.83 -6,033,999.75 37,450,793.98 13,120,653.14 
2019 5,378,208 8,859,507 3,481,299 
 
25,069,170.66 8,113,602.89 12,880,806.95 -6,569,856.92 39,493,723.58 13,053,189.48 
2020 5,570,739 9,355,639 3,784,900 
 
25,966,607.06 8,821,183.23 14,004,131.06 -7,142,808.50 41,649,112.86 12,986,390.26 
2021 5,770,163 9,879,555 4,109,392 
 
26,896,170.25 9,577,452.89 15,204,752.25 -7,755,185.46 43,923,189.94 12,920,243.62 
2022 5,976,725 10,432,810 4,456,085 
 
26,311,287.53 9,808,492.82 16,487,514.31 -8,409,458.38 44,197,836.28 12,265,124.84 
2023 6,000,000 11,000,000 5,000,000 
 
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 12,169,266.67 
2024 6,000,000 11,000,000 5,000,000 
 
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 11,480,440.26 
2025 6,000,000 11,000,000 5,000,000 
 
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 10,830,604.02 
2026 6,000,000 11,000,000 5,000,000 
 
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 10,217,550.96 
2027 6,000,000 11,000,000 5,000,000 
 
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 9,639,199.02 
2028 6,000,000 11,000,000 5,000,000 
 
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 9,093,583.98 
2029 6,000,000 11,000,000 5,000,000 
 
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 8,578,852.81 
2030 6,000,000 11,000,000 5,000,000 
 
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 8,093,257.37 
2031 6,000,000 11,000,000 5,000,000 
 
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 7,635,148.46 
2032 6,000,000 11,000,000 5,000,000 
 
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 7,202,970.25 
2033 6,000,000 11,000,000 5,000,000 
 
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 6,795,254.95 
2034 6,000,000 11,000,000 5,000,000 
 
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 6,410,617.88 
2035 6,000,000 11,000,000 5,000,000 
 
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 6,047,752.71 
2036 6,000,000 11,000,000 5,000,000 
 
26,413,750.00 11,005,729.17 18,500,000.00 -9,435,926.91 46,483,552.25 5,705,427.09 
      108,589,191 -321,480,859.63 730,810,669.43 246,289,387.73 401,780,006.23 -204,927,933.74 852,471,270.02 71,035,012.37 
Source: Author. 
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Appendix 3.E. Current expected social net value – Scenario 2 
 Pax without 
project 
Pax with project Induced 
traffic 
Investment 
without VAT 
(adjusted) 
EC variation 
existing traffic 
EC variation 
induced traffic 
EP variation 
airport 
Environmental 
cost 
Annual CF  Annual CF 
(updated in 2000) 
- K=6% 
2000 2,122,905 2,122,905 0 -45,570,119.47         -45,570,119.47 -45,570,119.47 
2001 2,195,876 2,195,876 0 -45,570,119.47 
 
  
  
-45,570,119.47 -42,990,678.74 
2002 2,635,184 2,635,184 0 -25,194,325.58 
 
  
  
-25,194,325.58 -22,422,860.08 
2003 2,677,000 2,677,000 0 -20,486,162.49 
 
  
  
-20,486,162.49 -17,200,577.06 
2004 2,945,693 2,945,693 0 -81,727,950.62 
 
  
  
-81,727,950.62 -64,736,191.80 
2005 3,109,607 3,109,607 0 -63,659,129.73 
 
  
  
-63,659,129.73 -47,569,804.97 
2006 3,404,548 3,404,548 0 -39,273,052.27 
 
  
  
-39,273,052.27 -27,685,952.16 
2007 3,526,425 3,988,388 461,963 
 
18,263,944.87 1,196,290.65 1,709,261.63 871,809.07 22,041,306.23 14,658,727.50 
2008 3,652,666 4,535,813 883,147 
 
18,917,765.02 2,286,983.24 3,267,644.59 1,666,662.46 26,139,055.31 16,399,966.68 
2009 3,783,425 4,509,350 725,925 
 
19,594,990.89 1,879,842.16 2,685,920.90 1,369,954.23 25,530,708.18 15,111,586.94 
2010 3,918,866 5,280,531 1,361,665 
 
20,296,460.37 3,526,144.88 5,038,160.35 2,569,714.21 31,430,479.81 17,550,615.76 
2011 4,059,155 6,003,408 1,944,253 
 
21,023,041.34 5,034,804.63 7,193,735.34 3,669,165.45 36,920,746.76 19,449,388.82 
2012 4,204,466 6,050,094 1,845,628 
 
19,598,069.47 4,301,465.59 6,828,821.75 3,483,041.24 34,211,398.06 17,002,016.72 
2013 4,354,980 6,443,350 2,088,370 
 
20,299,649.16 4,867,208.27 7,726,970.49 3,941,142.10 36,834,970.02 17,269,671.33 
2014 4,510,881 6,862,168 2,351,287 
 
21,026,344.28 5,479,967.85 8,699,761.24 4,437,314.12 39,643,387.48 17,534,308.51 
2015 4,672,363 7,308,209 2,635,845 
 
21,779,053.93 6,143,167.12 9,752,627.88 4,974,328.86 42,649,177.78 17,796,011.76 
2016 4,839,627 7,783,242 2,943,616 
 
22,558,709.38 6,860,464.51 10,891,378.36 5,555,148.66 45,865,700.90 18,054,862.71 
2017 5,012,878 8,289,153 3,276,276 
 
20,770,022.46 6,787,350.95 12,122,219.71 6,182,939.42 45,862,532.54 17,031,712.73 
2018 5,192,331 8,827,948 3,635,618 
 
21,513,556.19 7,531,787.62 13,451,784.81 6,861,084.23 49,358,212.86 17,292,343.42 
2019 5,378,208 9,401,765 4,023,557 
 
22,283,707.25 8,335,468.86 14,887,160.80 7,593,197.91 53,099,534.82 17,550,087.11 
2020 5,570,739 10,012,879 4,442,140 
 
23,081,428.50 9,202,634.20 16,435,919.49 8,383,142.44 57,103,124.63 17,805,024.18 
2021 5,770,163 10,663,717 4,893,554 
 
23,907,706.89 10,137,812.66 18,106,149.71 9,235,043.53 61,386,712.79 18,057,233.22 
2022 5,976,725 11,000,000 5,023,275 
 
21,668,119.14 9,105,732.10 18,586,116.77 9,479,850.78 58,839,818.79 16,328,349.62 
2023 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 15,381,104.47 
2024 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 14,510,475.91 
2025 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 13,689,128.22 
2026 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 12,914,271.90 
2027 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 12,183,275.38 
2028 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 11,493,656.02 
2029 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 10,843,071.72 
2030 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 10,229,312.94 
2031 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 9,650,295.23 
2032 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 9,104,052.10 
2033 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 8,588,728.40 
2034 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 8,102,573.96 
2035 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 7,643,937.70 
2036 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 9,435,926.91 58,751,968.58 7,211,261.98 
    
 
112,536,117 -321,480,859.63 641,117,569.15 219,566,708.62 416,383,633.82 212,376,515.50 1,167,963,567.45 158,260,868.66 
Source: Author. 
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Appendix 3.F. Current expected social net value – Scenario 3 
 Pax without 
project 
Pax with project Induced 
traffic 
Investment without 
VAT (adjusted) 
EC variation existing 
traffic 
EC variation 
induced traffic 
EP variation 
airport 
Environmental 
cost 
Annual CF  Annual CF 
(updated in 2000) 
- K=6% 
2000 2,122,905 2,122,905 0 -45,570,119.47         -45,570,119.47 -45,570,119.47 
2001 2,195,876 2,195,876 0 -45,570,119.47 
 
  
  
-45,570,119.47 -42,990,678.74 
2002 2,635,184 2,635,184 0 -25,194,325.58 
 
  
  
-25,194,325.58 -22,422,860.08 
2003 2,677,000 2,677,000 0 -20,486,162.49 
 
  
  
-20,486,162.49 -17,200,577.06 
2004 2,945,693 2,945,693 0 -81,727,950.62 
 
  
  
-81,727,950.62 -64,736,191.80 
2005 3,109,607 3,109,607 0 -63,659,129.73 
 
  
  
-63,659,129.73 -47,569,804.97 
2006 3,404,548 3,404,548 0 -39,273,052.27 
 
  
  
-39,273,052.27 -27,685,952.16 
2007 3,526,425 3,988,388 461,963 
 
18,263,944.87 1,196,290.65 1,709,261.63 -871,809.07 20,297,688.09 13,499,121.85 
2008 3,652,666 4,535,813 883,147 
 
18,917,765.02 2,286,983.24 3,267,644.59 -1,666,662.46 22,805,730.39 14,308,597.38 
2009 3,783,425 4,509,350 725,925 
 
19,594,990.89 1,879,842.16 2,685,920.90 -1,369,954.23 22,790,799.72 13,489,839.33 
2010 3,918,866 5,280,531 1,361,665 
 
20,296,460.37 3,526,144.88 5,038,160.35 -2,569,714.21 26,291,051.40 14,680,785.78 
2011 4,059,155 6,003,408 1,944,253 
 
21,023,041.34 5,034,804.63 7,193,735.34 -3,669,165.45 29,582,415.85 15,583,647.64 
2012 4,204,466 6,050,094 1,845,628 
 
19,598,069.47 4,301,465.59 6,828,821.75 -3,483,041.24 27,245,315.58 13,540,087.14 
2013 4,354,980 6,334,448 1,979,469 
 
20,299,649.16 4,613,399.27 7,324,034.23 -3,735,624.42 28,501,458.24 13,362,595.81 
2014 4,510,881 6,632,167 2,121,286 
 
21,026,344.28 4,943,923.23 7,848,759.85 -4,003,260.78 29,815,766.58 13,187,542.31 
2015 4,672,363 6,943,879 2,271,516 
 
21,779,053.93 5,294,051.88 8,404,609.05 -4,286,771.72 31,190,943.15 13,014,890.79 
2016 4,839,627 7,270,242 2,430,615 
 
22,558,709.38 5,664,852.36 8,993,275.94 -4,587,021.32 32,629,816.36 12,844,605.95 
2017 5,012,878 7,611,943 2,599,066 
 
20,770,022.46 5,384,397.47 9,616,542.54 -4,904,918.52 30,866,043.95 11,462,550.47 
2018 5,192,331 7,969,704 2,777,374 
 
21,513,556.19 5,753,792.81 10,276,283.21 -5,241,419.32 32,302,212.90 11,316,879.73 
2019 5,378,208 8,344,280 2,966,073 
 
22,283,707.25 6,144,714.11 10,974,469.29 -5,597,529.20 33,805,361.46 11,173,111.79 
2020 5,570,739 8,736,462 3,165,723 
 
23,081,428.50 6,558,322.17 11,713,173.96 -5,974,305.59 35,378,619.04 11,031,220.65 
2021 5,770,163 9,147,075 3,376,913 
 
23,907,706.89 6,995,837.69 12,494,577.37 -6,372,860.48 37,025,261.47 10,891,180.70 
2022 5,976,725 9,576,988 3,600,263 
 
21,668,119.14 6,526,226.22 13,320,972.03 -6,794,363.16 34,720,954.23 9,635,241.77 
2023 6,000,000 10,027,106 4,027,106 
 
21,752,500.00 7,299,969.22 14,900,293.46 -7,599,896.22 36,352,866.46 9,517,080.88 
2024 6,000,000 10,498,380 4,498,380 
 
21,752,500.00 8,154,251.53 16,644,007.25 -8,489,277.62 38,061,481.16 9,400,369.36 
2025 6,000,000 10,991,804 4,991,804 
 
21,752,500.00 9,048,685.10 18,469,675.59 -9,420,459.95 39,850,400.74 9,285,088.80 
2026 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 8,766,049.17 
2027 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 8,269,857.71 
2028 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 7,801,752.56 
2029 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 7,360,143.92 
2030 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 6,943,532.00 
2031 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 6,550,501.89 
2032 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 6,179,718.76 
2033 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 5,829,923.36 
2034 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 5,499,927.70 
2035 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 5,188,611.04 
2036 6,000,000 11,000,000 5,000,000 
 
21,752,500.00 9,063,541.67 18,500,000.00 -9,435,926.91 39,880,114.75 4,894,916.07 
  
  
103,028,167 -321,480,859.63 641,117,569.15 200,306,912.5
4 
381,204,218.34 -194,433,251.00 706,714,589.40 36,333,188.03 
Source: Author. 
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Chapter Four 
Low Cost Carriers in Oporto Airport and Tourism in Portugal’s 
Northern Region 
1. Introduction 
The development of the tourism sector is extremely important in some regional economies 
due to its impact on economic activity and employment. In macroeconomic terms, this 
importance arises from its contribution to the balancing of external accounts, as the 
tourism expenses of foreign visitors count as service exports. Thanks to the opening up of 
European airspace and the incursion of low cost carriers (LCC) into the market, some 
destinations – especially cities with different tourism offers – have experienced a strong 
development of their flow of tourists.    
In Portugal, LCC operations follow different kinds of logic. Their expansion into airports 
like Faro and Funchal is a function of traditional tourist motivations, although in the 
former airport, the development of residential tourism sustains both high- and off-season 
operations. In Lisbon, low cost services still have a strong potential for development, 
namely in the city-breaks market. The still light penetration of LCC in Lisbon’s Portela 
Airport is explained by restrictions on capacity and airport conditions ill suited to how 
these companies operate. In contrast, in the past few years, Oporto Airport (Francisco Sá 
Carneiro Airport [OPO]) has enhanced its bid conditions, which has been a highly 
important factor in attracting low cost airline operations and, indirectly, to capturing 
tourism traffic of a different type, in particular, that related to long city-breaks. 
The aims of this chapter are to i) highlight the economic importance of tourism and air 
transport, ii) describe the evolution of low cost carriers, iii) explain the growth of these 
companies in the north of Portugal and iv) evaluate a possible parallel between the growth 
of these operations and the growth of tourism in the northern region. In this regard, this 
study is structured as follows. Part Two reviews the evolution of tourism and air transport 
over the past few decades, explaining their importance in economic terms. Part Three 
describes the appearance and evolution of LCC. Part Four focuses on the input and 
development of these companies’ operations at Oporto Airport and, thereby, in the north 
of Portugal. Part Five highlights the role of LCC in the growth of tourism in Oporto and in 
the north of Portugal. Part Six concludes by highlighting some challenges within this 
research topic. 
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2. Tourism and Air Transport 
Tourism is a strategic sector for the development of economies, particularly those that 
possess tourism resources of interest. Over the past five decades, tourism has been the 
industry with the highest world growth (Dwyer, Forsyth & Papatheodorou 2011). 
According to data from the UN’s World Tourism Organisation, in 2012, the total number 
of tourist arrivals was over 1.035 billion (UNWTO 2013). Europe was the most visited 
region in the world, receiving 535 million tourists, which means a 52% share of the tourism 
market on a global scale. In 2012, the revenue from international tourism increased by 4% 
in real terms, reaching €837 billion. Tourism directly contributes 2.9% to the gross national 
product (GNP) worldwide and generates 3.7% of all employment (110 million jobs) 
(WTTC 2013a). Taking into account the total impact of tourism (direct, indirect and 
induced), this sector contributes 9.9% to the worldwide GNP and ensures 8.7% of 
employment worldwide (261 million jobs). Tourism attracts 4.7% of all investment and is 
responsible for 6% of exportations on a global level.  
In 2012, Portugal’s tourism contributed €26.4 billion to the Portuguese GNP (WTTC 
2013b), with a weight of 15.9% in the Portuguese GNP. Tourism directly employs 860,000 
workers (18.5% of total employment). According to Fazenda (2012), tourism is the main 
national export activity and represents around 43% of services exports and 14% of total 
exports of goods and services.15 
The sector of transportation, especially air transport, is directly related to tourism. Aviation 
is a means of transport of growing importance in tourism markets (Graham, 
Papatheodorou & Forsyth 2008). In 2012, 52% of international tourists arrived at their 
destination by air (ATAG 2012). According to Hansman and Ishtkina (2009), from 1970 to 
2005, the total number of passengers transported by airline carriers multiplied by 6.5 times 
worldwide, from about 300 million passengers to about two billion. In 2012, the number of 
passengers transported was close to three billion (IATA 2013). 
In 2010, the aviation sector contributed 3.5% of the global GNP and generated 8.4 million 
direct jobs (ATAG 2012). Including direct, indirect and induced employment, the jobs 
connected to the sector have risen to 56.6 million. Europe also holds a 27% share of the 
worldwide passenger market.  
                                            
15 Data from 2010. 
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In Portugal, air traffic almost doubled from 2000 to 2012, increasing from about 16 million 
passengers to 30.5 million (Eurostat 2013). In terms of traffic distribution, around 80% of 
passengers are from other EU countries, 15% are national and the remaining 5% are 
connections to and from non-EU countries. Of the traffic in Portugal, less than half has its 
origin and final destination on the mainland, one third connects to Madeira and one fifth 
connects with the Azores. In 2010, the gross added value of the air sector in Portugal was 
over €800 million (INE 2012). 
In 1987, the intense growth of the air sector, excessive regulation, the market crash and low 
levels of competitiveness stimulated a process of liberalisation of European air space, 
which then continued for 10 years. Consequently, over the past 15 years, air transport has 
radically changed in Europe. Since the conclusion of the liberalisation process in 1997, the 
growth of low cost companies, arising from aggressive policies and prices, completely 
changed what is on offer and boosted demand. Currently, strong price competition has 
stimulated the demand for medium distance trips for those wishing to enjoy short holidays 
or weekends in cities attractive to tourists.  
The growth of these companies, together with the emergence of websites aggregating 
offers (flights, hotels and other tourism services), has resulted in a wider range of choice 
for tourists, at the same time, reducing the power of travel agencies and tourism operators 
in general. These changes have favoured the growth of tourism destinations and less 
conventional cities. The increase of visitors to these destinations results from the 
combination of an attractive tourism offer, availability of services in quantity, quality and 
variety, as well as good integration between airline carriers, local airports and regional and 
local authorities.   
3. The Growth of  Low Cost Carriers 
The common features shared by LCC arise, largely, from their concern about reducing 
costs: use of small crews, matching fleets, simple rate structure, booking and buying online 
systems and the absence of extra services such as food and drinks. These companies are 
also looking to reduce the weight of airport rates in their cost structure, by using regional 
or secondary airports with excess capacity and weak negotiation power and, further, by 
getting government aid linked to opening new routes and objectives set in terms of 
transported passengers. This business model is based on offering a simple service, 
maintaining low operational costs and strategically positioning themselves in the market. In 
2012, 40 low cost companies were operating in Europe, offering 4,361 daily flights 
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requiring about 29,461 employees (ELFAA 2013). The current top LCC companies in the 
European market are Ryanair and Easyjet, as these carry about 70% of the passengers that 
travel on LCC (see Table 1). 
Table 1. Main LCC in Europe in 2012 
Airline 
Company 
Country Destinations Routes Fleets Workers Passengers 
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Started 
activity 
Aer Lingus Ireland 160 183 43 4,000 9.7 1936 
EasyJet United 
Kingdom 
137 638 213 8,446 59.2 1995 
Flybe United 
Kingdom 
15 161 98 3,300 7.2 2002 
Germanwings Germany 100 244 38 1,746 7.8 2002 
Jet2.com United 
Kingdom 
54 196 43 1,885 4.7 2002 
Monarch United 
Kingdom 
35 112 39 2,847 6.3 1968 
Norwegian Norway 125 335 69 2,550 17.7 1993 
Ryanair Ireland 174 1,500 305 8,500 79.6 1985 
Transavia France 112 146 31 1,218 5.8 1966 
TUfly Germany 48 179 39 2,400 12.5 2007 
Vueling Spain 58 92 53 1,692 14.8 2004 
Wizz air Hungary 83 254 39 1,500 12.0 2003 
Source: Adapted from ELFAA (2013) and LCC websites. 
 
In recent years, the market share of these airline companies in Europe has shown a marked 
growth, which, according to Gábor (2010), has resulted in a larger number of routes and 
destinations available (see Figure 1). Graham (2013) reports that, in the last 10 years, the 
percentage of places served by these airline companies rose from 8% in 2001 to 24% in 
2011. From the demand side, the growth has been spectacular, moving from a 5% share of 
the European market in 2001, to a market share of 36%, 10 years later (Eurocontrol 2013) 
(see Table 2). 
Table 2. Worldwide evolution of LCC market share from 2001 to 2011 (%) 
Region 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 
Europe 4.9 8.2 13.6 17.7 20.5 23.7 28.5 31.4 32.1 35.3 36.0 
North America 17.6 19.8 21.9 24 24.9 26 
 
27.1 28.4 28.0 28.6 30.0 
South America 3.2 5.7 7.1 7.8 9.6 14.2 17.7 21.7 28.3 29.9 29.0 
Pacific – Asia 1.1 1.8 2.4 4.5 6.2 9.0 12.3 14.1 15.7 17.6 22.0 
Middle East  0.0 0.0 0.1 0.9 1.9 3.4 5.6 7.4 8.3 11.9 12.0 
Total 8.0 9.5 11.4 13.5 14.9 16.7 19.3 21.1 21.9 23.4 25.0 
Source: Adapted from the European Commission (2011, 2013) and Eurocontrol (2013). 
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Figure 1. Development of LCC in Europe 
 
Source: Zwan (2005). 
 
The beginning of low cost airline operations in Portugal dates to the second half of the 
nineties, although in their first years, their presence was restricted, exclusively at Faro 
airport. In the last 10 years, these airline companies gradually raised their market share, 
going from 8.1% in 2001 to 33.3% in 2012 (see Table 3). The growth of these companies 
was based on strong demand and deviation of air traffic from traditional airlines (FSC), 
which lost, in the same time period, almost 30% of their market share. In 2011, 20 LCC 
operated in Portugal, although only two, Ryanair and Easyjet, controlled 84% of the low 
cost market.  
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Table 3. Evolution of air traffic in Portuguese airports by segment  
Type of Company 2002 2007 2012 
Charter 4.5% 4.2% 5.1% 
LCC 8.1% 15.4% 33.3% 
FSC 87.4% 80.4% 61.6% 
Total air traffic (103) 20,501.9 26,694.5 30,516.3 
Source: Adapted from ANA (2007, 2008 and 2013). 
 
 
Figure 2. Development of LCC services in European cities16 
 
Source: Dobruszkes (2013). 
 
 
In the literature, researchers have concluded that the existence of LCC routes and the 
boosting of regional airport operations have contributed to the positive development of 
host economies (Bieger & Wittmer 2006, Castillo-Manzano, López-Valpuesta & González-
Laxe 2011, Donzelli 2010, Graham 2008, Graham & Dennis 2010, Graham & Shaw 2008). 
According to Zwan (2005), the presence of low cost companies directly influences the 
number of tourists in a region. This cited author claims, therefore, that there is a close 
relationship between tourism and low cost airline services. The presence of tourists and 
their expenditures, as well as airport activity, is the basis for the pattern of economic 
growth observed in these regions. This dynamic growth is activated when the needs of 
                                            
16 Figure Two shows flights in, to and from Europe (European Union 27, Iceland, Norway and Switzerland). 
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visitors create a direct demand and, through a multiplier effect, stimulate local economic 
activity and employment in tourist destinations.  
4. Low Cost Carriers in the Northern Region 
International experiences of tourism growth, based on an increase in low cost airline 
operations, confirm the importance of harmony between airline companies and airport 
operators. In the northern region of Portugal, the high growth of these companies’ 
activities arises from the good conditions provided by Oporto Airport.   
Oporto Airport is 11 kilometres from Oporto’s city centre, in the county of Maia and on 
the edge of the Matosinhos and Vila do Conde counties. The hinterland of the airport 
covers an area of 814.7 square kilometres with 1,286,111 inhabitants (CCDR-N 2012).17 
Oporto Airport is geared towards international air traffic, both for tourism and business 
travellers. It is currently the second largest Portuguese airport in passenger volume, with 
more than six million passengers yearly, capturing a fifth of the total air traffic of 
Portuguese airports (see Table 4).18 
 
Table 4. Evolution of passenger air traffic in Portugal from 2002 to 2012 (in thousands) 
Airports 2002 % 2012 % ∆ % Traffic 
Lisbon  9,636.4 47.0% 15,301.2 50.1% 58.8% 
Oporto 2,675.8 13.1% 6,050.1 19.8% 126.1% 
Faro 4,696.0 22.9% 5,672.4 18.6% 20.8% 
Ponta Delgada 1,067.5 5.2% 1,184.4 3.9% 11.0% 
Funchal 2,426.2 11.8% 2,308.2 7.6% -4.9% 
Total 20,501.9 100.0% 30,516.3 100.0% 48.9% 
Source: Adapted from ANA (2003 and 2013) and ANAM (2013a and 2013b) 
 
In 2012, 23 regular airline carriers operated from Oporto Airport, which kept 81 active 
routes (ANA 2013). In 2011, the main origin markets for Oporto Airport were France 
(23%), Portugal (15%), Spain (16%), Germany (10%), Switzerland (9%), the United 
Kingdom (8%), Italy (6%), Belgium (3%) and Luxemburg (2%) (ANA 2012a). Over the last 
10 years, Oporto Airport has registered a significant growth in its traffic. Passenger traffic 
has more than doubled in that period, going from 2,675,000, in 2002, to 6,050,000, in 2012 
(see Figure 3). 
 
 
                                            
17 On December 31 2010.  
18 6,050,094 passengers, 34,582 tonnes of goods and 57,817 aircraft movements. 
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Figure 3. Evolution of passenger air traffic at Oporto Airport by operator from 2002 to 2012 
(in thousands)  
 
Source: Adapted from ANA (2003, 2007, 2008, 2009, 2010, 2011, 2012b and 2013). 
 
The expansion of offer in Oporto Airport, implemented in the decade following 2000, has 
positively affected the growth of traffic. That year’s strategic plan established three phases 
of expansion with different capacity limits on passenger processing (ANA 2000). During 
the first phase of expansion, from 2000 to 2006, the capacity of the airport rose to nine 
million passengers a year, as opposed to the initial three million. The total investment in the 
expansion and qualification of the infrastructure exceeded €400 million. The improvement 
of the airport’s general facilities resulted in better efficiency in the carriers’ operations and a 
higher level of comfort offered in passenger services. 
Another highly important factor to explain the growth in traffic through Oporto Airport is 
the development of the low cost companies’ offer (routes and places). The arrival and 
strengthened presence of several LCC in Oporto Airport radically changed this airport’s 
offer. Low cost companies started operating from Oporto Airport in 2004, with Air Berlin 
as the first, linking Oporto to several European destinations, through Palma de Mallorca. 
In 2005, Ryanair began its operations, flying from Oporto to London and Frankfurt. In 
2007, there was a marked development of low cost offer, as another four LCC joined the 
three already existing airline carriers: EasyJet, Brussels Airlines, Clickair and Transavia. 
Moreover, Ryanair substantially enlarged its number of routes, flying, in that year, to 13 
destinations.  
In 2009, the five LCC operating out of Oporto Airport – Air Berlin, Brussels Airlines, 
EasyJet, Ryanair and Transavia – flew to 23 destinations and carried about two million 
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passengers, almost 45% of the market of this airport. An important year for Portugal’s air 
traffic was 2009 because, in September, Ryanair established its first base of operations in 
Portugal, the 33th such for this Irish company in Europe. Thanks to this investment, in 
2010, Ryanair registered a growth in its air traffic from Oporto Airport of over 40%, 
compared with the previous year. 
In 2012, LCC offered 37 routes and transported more than 3.3 million passengers through 
Oporto Airport. LCC flights represented about 60% of the traffic in this airport, 51% of 
the seats offered and 55% of the passengers carried (ANA 2012b). Among LCC, Ryanair 
holds the strongest position. In 2012, this carrier transported 68% of the passengers that 
travelled on LCC and almost 38% of the passengers using Oporto Airport, for a total of 
2.3 million passengers. 
5. Tourism and Low Cost Carriers in the Northern Region  
The development of the airline carrier offer, especially LCC, created great opportunities in 
tourism in Oporto and in the northern region as a whole. The indicators of tourism offer 
and demand show a substantial growth of this activity in the northern region. 
Since the beginning of low cost operations in Oporto Airport, the number of tourists, 
based on the number of overnights (indirect indicator of demand) increased markedly. 
From 2005 to 2011, the overnights in hotels in Oporto, and in the northern region as a 
whole, grew by 49.9% and 32.2%, respectively. These values are well above the 
accumulated growth for the whole country (10.2%). In that same period, the number of 
overnights of foreigners in the northern region grew about 63%.  
This intense growth in demand was met by greater offer, especially in Oporto Airport. 
From 2005 to 2010, the accommodation capacity of hotels in this region grew 21% in 
accumulated terms, as opposed to 6% for the whole country. Matosinhos and the city of 
Oporto were the areas with the highest growth in accommodations. 
Ascertaining possible fortuitous factors in the simultaneous growth of LCC offer and 
tourism is a complex matter. It is clearly a feedback process that has benefitted all 
stakeholders. In this case, the numbers of passengers carried by LCC through Oporto 
Airport and foreign tourists in Oporto and northern Portugal have follow a parallel 
evolution that confirms the existence of some kind of interaction between both 
phenomenon (see Figure 4). 
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Figure 4. Passengers carried on LCC at Oporto Airport and accommodation use by 
foreigners in the northern region of Portugal (in thousands) 
 
Source: Adapted from ANA (2007, 2010 and 2012b) and Turismo de Portugal (2012). 
 
 
According to data from the Institute for Planning and Development of Tourism (IPDT),19 
tourists that visit the north of Portugal are mainly leisure tourists (60% in 2009 and 72% in 
2012).20 In 2012, 40.7% of the tourists slept overnight only in Oporto, 38.6% in other 
northern cities (mainly Braga, Guimarães and Viana do Castelo) and 20.7% in the region of 
Oporto and other places in the north. According to the same source, the average stay for 
leisure reasons was 7.17 days in Oporto and 7.71 in the rest of the north region. 
Tourists travel mainly in groups of two and organise their vacations on the internet about 
four to five weeks in advance. Airline carriers used for trips change according to the reason 
for the trip: business tourists would rather travel on TAP (~66%), whilst the majority of 
leisure tourists travel on LCC (~81%: 65% Ryanair and 16% EasyJet). In 2012, tourists 
spent, on average, €599 per stay. More specifically, leisure tourists spent on average of €626 
(€568 in 2011) and business tourist €522 (€500 in 2011). 
6. Conclusion 
The liberalisation of Europe’s air transportation market created a new dynamic of growth 
in the sector. LCC took advantage of market segments ignored up to that time by 
traditional airline companies, boosting the sector’s aggregated demand. Low cost 
companies facilitated an increase in flexible vacations, short-term vacations and vacations 
throughout the year, promoting less known destinations and blurring, in this way, seasonal 
patterns for some charter destinations.   
                                            
19IPDT (2009, 2012a, 2012b, 2012c and 2012d). 
20 Surveys of outbound traffic, Oporto Airport. 
0
500
1000
1500
2000
2500
0
1 000
2 000
3 000
4 000
2005 2006 2007 2008 2009 2010 2011
LCC passengers at Oporto Airport Foreign overnights in the northern region of Portugal
104 
 
These companies’ growth and the locations they serve benefit tourism and stimulate the 
economic development of regions around airports served by LCC. In the north of 
Portugal, an increase in low cost operations at Oporto Airport boosted tourism in Oporto 
and in the north as a whole. Oporto Airport almost doubled its passenger traffic from 2005 
and 2012, going from 3,100,000 passengers to more than 6,000,000. In that same period, 
passengers carried by LCC rose 785%, going from 370,000 to approximately 3,250,000, 
corresponding to 55% of this airport’s market.  
The outstanding expansion strategy of Oporto Airport and its attraction of low cost traffic 
have had a significant impact on tourism. From 2005 to 2012, the accumulated increase in 
overnights of foreign visitors in the northern region was approximately 63%. This dynamic 
growth has consolidated Oporto and the northern region’s positions as multiproduct 
tourism destinations, where historical heritage and cultural offers, as well as progressive 
improvement of tourism infrastructures, are their main assets. A growing international 
recognition of these destinations’ quality resulted in Lonely Planet designating Oporto and 
the Douro Valley its Best European Destination for 2013. 
In terms of tourism strategy, the northern region needs to keep Oporto Airport attractive 
to LCC and reinforce welcoming conditions for tourists in Oporto, to guarantee the 
continued flow of weekend tourism and short-term vacations and to reach markets with 
longer stays and higher expenditure levels. Moreover, tourism developers need to focus on 
new opportunities in this range, especially those related to cruise tourism. In this regard, 
the completion of the passenger terminal for the cruise terminal in the port of Leixões may 
increase the number of transfers and consequently boost the flow of cruises into Oporto 
and other places of interest to tourists in the northern region.  
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Chapter Five 
The Impact of Low Cost Carriers on a Local Economy: The Case of 
Oporto Airport 
1. Introduction  
In recent years, air transport has significantly increased the number of flights, routes, 
destinations and passengers, heavily contributing to the process of airspace liberalisation. 
This process has led to a shift from a management model with heavy state intervention to a 
competitive market model, allowing the entry of low cost air carriers (LCC). These carriers 
have enabled consumers to enjoy a wider range of supply and low airfares.  
In Europe, this process began in 1987 in the United Kingdom and Ireland, and strong 
growth allowed these carriers to capture quickly a large market share. According to Graham 
(2013), from 2001 to 2011, LCC substantially increased their aircraft seats from 8% to 
24%. Reports show that in 2011, LCC held a 36% share of the air transport market in 
Europe, 30% in North America, and 19% in the Asia/Pacific region. In Portugal, LCC 
started in 1995 at the Faro and Lisbon airports with Air Berlin and Ryanair, and, in 2011, 
LCC transported approximately 37% of the total number of air passengers in Portugal 
(INAC, 2012).  
According to Warnock-Smith and Potter (2005), LCC choose airports by primarily because 
of the size of the catchment area, the availability of slots, securing reduced turnaround 
times, low levels of congestion and reduced airport charges. Local and secondary airports 
are now preferred by LCC and, according to Graham (2013), many airports that serve these 
carriers have recorded notably high passenger growth rates. These airports have been 
rehabilitated to accommodate low cost airlines to provide facilities with low airport charges 
and reduced response times. In Oporto (OPO) Airport, these carriers started to operate 
after the airport’s master plan for expansion was launched. This was a project of medium 
to long-term investment, aimed at increasing the airport’s annual capacity. From 2000 to 
2007, the first phase of the airport’s expansion took place, which increased its installed 
capacity from 3 million to 11 million passengers. 
According to Almeida (2011), the increase in LCC’s supply has resulted in major changes in 
air transport, incurring a change in demand behaviour and a positive effect on the 
development of other activity sectors, including the tourism sector.  
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The main objective of this study is to analyse the evolution of LCC air traffic at Oporto 
(OPO) Airport and its economic impact on this airport’s area of influence. Given this, this 
chapter is structured into the following sections. After the introduction, Section Two 
focuses on the relationship between low cost carriers and economic development. Section 
Three focuses on the input and development of these companies’ operations at Oporto 
Airport and, thereby, in the north of Portugal. Section Four details the methodology 
applied in the case study. We use a cost-benefit analysis model to determine the costs, 
benefits and net impact of low cost routes on the development of the local economy 
between 2005 and 2012. In 2005, these carriers started operating at OPO Airport. Section 
Five presents and discusses the results of a cost-benefit analysis of low cost carriers 
operating at Oporto Airport, and, finally, Section Six contains the general conclusions of 
this study.   
2. Impact of  Low Cost Carriers on Local Economies  
Air transport plays a key role in economies, either as a direct employer or indirectly as a 
driver of economic growth. Over the past 50 years, this means of transport recorded a 
strong growth in demand, particularly from 1970 to 2012 when, according to IATA (2012) 
and ICAO (2013), the total number of passengers carried by airlines worldwide increased 
10 times, from 310 million to 2.9 billion passengers.  
In Europe, the aviation industry is an important sector. In 2010, about 606 million 
passengers were transported and this figure increased to about 744 million in 2011, 
reflecting an increase of 5.9% (Eurostat 2011). According to ATAG (2012), the number of 
people employed directly by the air transport industry in Europe totalled 1.9 million in 
2010. Of these, 519,000 (28%) worked for airlines; 220,000 (12%) worked directly for 
airport operators and 827,000 (44.5%) worked for public services, such as customs and 
security, or provided services in shops, restaurants and hotels. A further 290,000 (15.5%) 
were employees in the production industry within the air transport sector. In total, air 
transport generates 5.1 million jobs and contributes over $485 billion to the gross domestic 
product (GDP) in Europe (ATAG 2012). In 2010, according to the same study, the supply 
of European transport comprised approximately 448 airlines, 701 commercial airports with 
6,585 aircraft services, and 7,860,000 flights, which generated a volume of 1,154,228 million 
revenue passenger kilometres. Air transport is of great importance in Europe – and globally 
– and is now a key sector in regional development. 
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The increase in air transport demand is driven by economic growth, and more recently by 
LCC. The main differences between LCC and full service carriers (FSC) can be divided into 
three areas: economy of services, operating economy and economy of overheads (ICAO 
2003). LCC concentrate their expertise on short-distance routes, generally not more than 
1,500 kilometres, maximise their passenger seats per aircraft and do not offer additional 
services, thus obtaining a competitive advantage. 
These carriers use secondary airports – benefiting from lower congestion and utilisation 
rates – and operate with a single-type fleet, allowing the crews to operate any aircraft in 
their fleets. To save on costs, LCC sell online directly to customers, avoiding 
intermediaries’ commissions. According to Gábor (2010), initially Europe’s low cost 
network had a north-south orientation, specifically from the United Kingdom, Germany 
and Scandinavia to the Mediterranean, Spain, Southern France and Italy (see Figure 1).  
This orientation resulted from the fact that LCC initially focused on tourist transport, but 
the expansion of the European Union and the emergence of new regions generated a new 
dynamic network for LCC, especially from 2004 onwards. Despite the fact that the basic 
characteristics of the LCC network have not changed, the transmission grid has become 
denser, with a greater number of destinations. Gábor (2010) identifies the first tourist 
network structure as dominated by flows between the north and south of Europe, and a 
second structure with a network pattern between the west and east. Moreover, more 
recently, a third mixed network structure has emerged that combines routes between the 
north and south and the west and east, making the geographical distribution of LCC more 
dispersed. 
In 2011, 40 European LCC offered flights in several countries and destinations, with 3,173 
destinations and routes and 29,330 workers.21 Ryanair and EasyJet are the leaders among all 
LCC, carrying about 70% of all passengers who use LCC. By the end of 2012, according to 
OAG Aviation (2012), the number of seats offered by LCC represented about 25% of the 
total seats available in the world market, which is twice their nearly 12% share in 2003. In 
Europe, this growth was more pronounced, recording an average annual growth of 4.2%, 
with a market share of 15% for LCC places in 2003 and 35% in 2012. 
 
                                            
21 According to data available on LCC websites. 
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Figure 1. Routes of low cost carriers in Europe 
 
Source: Zwan (2005). 
 
With LCC, a new segment of demand emerged in the European market, which had not 
previously been served by FSC (ELFAA 2004). Although 37% of passengers have changed 
their preference of transport operator from FSC to LCC, 59% of LCC’s passengers are 
new customers, 71% of whom declare that, in other circumstances, they would never have 
chosen aircraft as a means of transport. Additionally, increased competition between 
traditional airlines has forced FSC to reduce their rates, allowing the number of passengers 
carried to increase also in this market segment.  
According to Castillo-Manzano, López-Valpuesta and González-Laxe (2011), some studies 
in the literature analyse and justify the role of airports and air traffic in the economic 
activities of towns, cities and surrounding areas (Brueckner 2003, Button, Lall, Stough & 
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Trice 1999, Debbage & Delk 2001, Verde 2007, Robertson 1995).22 Several studies have 
also highlighted the importance of airports as an engine of regional economic and social 
development, boosting new public and private investment and increasing employment (Bel 
& Fageda 2008, Brueckner 2003, Button, Lall, Stough, & Trice 1999, Debbage 1999, 
Debbage & Delk 2001, Echavarne 2008, Robertson 1995).23 The studies that specifically 
analyse the effects of LCC conclude that these carriers have had a positive impact, mainly 
in the tourism sector (Forsyth 2006, Barrett 2008, Graham & Shaw 2008).24 ACI and York 
Aviation (2004) estimate that in Europe, on average 950 jobs are created per million 
passengers carried, either directly or indirectly, and 2,950 induced jobs are generated at the 
national level, 2,000 at the regional level and 1,425 at the local level. Airports have 
contributed enormously to the European economy since, according to the same study, the 
three levels together have a total impact that may represent about 1.4% to 2.5% of 
Europe’s GDP, excluding the impact of interest rates. Macário et al. (2007) analysed the 
effects of LCC on three airports and concluded that, in 2003, LCC operating at Carcossone 
Airport in France generated a new demand of about 230,000 passengers, a total increase in 
revenue of about €584 million (direct effect of €8.4 million, indirect effect of €253 million 
and induced income of €272.4 million). In Italy, in Pisa Airport, these carriers have created 
a new demand of 316,000 passengers with a total economic impact of €149.2 million on the 
regional economy. Huderek (2008) analysed the impact on three regional airports in 
Poland: Gdańsk, Wroclaw and Katowice. Gdańsk Airport registered a total traffic of 1.589 
million passengers, of which 64.4% were transported by LCC. Passengers remained, on 
average, 4.6 days per stay and non-residents spent €82 per day, generating an indirect 
impact of €114 million on local income. At Wroclaw Airport, 1.137 million passengers 
were transported – 59.1% on LCC – who remained, on average, 3.7 days and spent €109 
every day in the region, stimulating the economy with €95 million. Finally, according to 
Huderek (2008), Katowice Airport transported 1.529 million passengers, with a majority 
share on LCC (81.9%). Passengers remained, on average, 2.6 days and spent daily about 
€140, adding €123 million in regional income. 
The expansion of the LCC network has been beneficial to various regions, insofar as LCC 
serve specific locations, unlike traditional companies, and have exploited regions that did 
not previously have intense regular traffic (Eurocontrol 2007). According to Eurocontrol, 
                                            
22 Cited in Castillo-Manzano, López-Valpuesta and González-Laxe (2011).  
23 Cited in Castillo-Manzano, López-Valpuesta and González-Laxe (2011).  
24 Cited in Castillo-Manzano, López-Valpuesta and González-Laxe (2011).  
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FSC preferred hubs, concentrating air traffic in places with greater economic wealth, which 
would imply a strong association between the use of air transport and its efficiency. 
Therefore, new regions previously difficult to access are now being exploited, with better 
connectivity and with new marketing growth and opportunities. This has made it possible 
to improve integration and cohesion within the European Union, to reduce inequalities 
between European regions and to promote a better balance between them. Therefore, it 
can be stated that LCC have contributed strongly to the growth of various sectors of 
activity and to the economic and social development of regions influenced by airports. 
3. The Evidence from a Portuguese Case: Oporto Airport  
The existence of a good air transport network has special relevance in peripheral countries 
and in regions where the tourism sector has a strong economic influence (Bråthen 2011). 
Portugal presents these two characteristics, insofar as it is located in a peripheral area in 
relation to European political and economic centres, and tourism is a major industry and 
strategy for Portugal’s growth. In 2011, this sector contributed €26.2 billion to the 
Portuguese GDP (15.2% of the GDP) and directly contributed 322,000 jobs (6.6% of total 
employment) (WTTC 2012). In the same year, Portuguese air traffic recorded a growth of 
236% as compared to 1993, corresponding to 27,578,334 passengers. 
Oporto Airport is the international airport serving the northern region of Portugal, located 
in the city of Oporto. It handles about 22% of the total number of passengers transported 
in all Portuguese airports and is the second largest airport in total LCC volume (ANA 
2012a). In 2012, this airport recorded a total traffic of over six million passengers, of which 
about 3.3 million passengers travelled on LCC (see Figure 2) (ANA 2012b). In the same 
year, the four LCC operating in this airport performed 21,944 movements – which 
corresponds to 37% of the airport’s total movement – and transported approximately 
55.4% of regular passenger traffic. 
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Figure 2. Traffic evolution at Oporto Airport by type of operator from 2000 to 2012 (in 
thousands) 
 
Source: Adapted from traffic reports from ANA (2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011 and 
2012b). 
 
Table 1. Passengers landed at Oporto Airport by type of operator 
 2005 % 2012 % 
Total 1,504,663  2,987,075  
Low Cost  162,771 10.8% 1,664,079 55.7% 
Source: INAC (2012) and ANA (2012b). 
 
By analysing sources on FSC markets’ traffic, it can be concluded that, in 2011, LCC 
passengers arrived mostly from Barcelona, Beauvais (Paris) and Madrid, on Ryanair routes 
(see Table 2). 
 
Table 2. Major LCC routes  
2005 % 2011 % 
Palma – S.S. Joan (Air Berlin) 95% Beavais – Tille, Paris (Ryanair)  100% 
Frankfurt (Ryanair) 100% Barcelona (Ryanair) 77% 
Source: INAC (2012). 
 
According to an ATAG (2008) study, about 40% of international tourists travel using this 
means of transportation. Air transport is, therefore, a vital and indispensable factor within 
the tourism sector. Bieger and Wittmer (2006) argue that the attractiveness of tourist 
destinations result, to a large extent, from the intrinsic nature of their natural resources, 
such as beauty and local culture, combined with existing support infrastructures within the 
regions around destinations. These authors present a model of a general system of 
interactions between air transport and tourism, created from core components. On the one 
hand, we have destinations that are combinations of environmental conditions, 
infrastructure attractions and business models and structure. On the other hand, we have 
air transport that is the combination of airports, airlines and business models (see Figure 3). 
According to the authors, the attractiveness of the destination subsystem stems, to a large 
extent, from the combination of local attractions, general atmosphere, location, quality of 
infrastructures, support services and social environment. It is essential to obtain a complete 
integration of local and natural resources in the entire destination subsystem in order to 
attract tourists and encourage local economic growth. According to the same authors, local 
resources and air transport infrastructure in the region influence tourist demand, and the 
lure of the destination is strongly influenced by the local airport, which in turn may 
generate multiple effects on air services. 
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The airport infrastructure located in the northern region of Portugal is regarded as one of 
the best European airports and, according to MEID (2011), it has several features that 
enhance tourism, such as the existence of a strong corporate sector, a pleasant natural 
environment, abundant thermal spa resources and a great wealth of hydro-geological, 
cultural and religious heritage. This region has great potential for business, cultural, 
religious, natural, health and wellness and gastronomy and wine tourism. The combination 
of an interesting destination and resources in air transport has allowed tourism in the 
northern part of Portugal, and specifically the region surrounding Oporto Airport, to boost 
the number of passengers transported on LCC. According to data from MEID (2013), 
from 2006 to 2011, overnight stays in this northern region increased by 21%, which is an 
increase from 200,000 to 500,000 in national and international overnight stays.  
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Figure 3. System model of interactions between air transport and tourism 
 
Source: Bieger and Wittmer (2006). 
4. Methodology  
Cost-benefit analysis (CBA) is a methodology used to evaluate investments from a 
socioeconomic point of view, thereby assessing the net economic impact of a project. This 
analysis evaluates the economic or social effects of a particular investment, allowing an 
assessment of the viability of public or private investment projects. This is done from the 
perspective of the social welfare of a country or region through the sum of the monetary 
values of the cost and benefit to society. A key factor in this methodology is that this 
evaluation is performed based on monetary values, allowing a measurement of the project’s 
effects on the economy (Moons 2002). This methodology had its origins in the theoretical 
evaluation of infrastructure in France, in the 19th century, and is based on the economic 
theory of welfare (Pearce, Atkinson & Mourato 2006). According to these authors, Pareto 
(1848-1923) proposed a restricted condition in which social improvement exists only when 
there is a change in the existing situation, in which at least some people get better and 
nobody gets any worse. Over the years, new theories emerged, including that of Kaldor and 
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Hicks, who established the principle of compensation based on the concept of hypothetical 
compensation, according to which the benefit should exceed the cost – a rule guiding 
decisions about and evaluations of projects.  
CBA is based on this Kaldor-Hicks principle, taking as a basic criterion the maximisation 
of benefit over cost and adopting a partial equilibrium approach, in which a project or 
policy should generate a positive net welfare (Pearce, Atkinson & Mourato 2006). The 
assessment of impact on a regional economy can be subdivided into three effects: direct, 
indirect and induced (Macário et al. 2007). Direct effects correspond to the increase in 
employment for activities that are directly related to air transport; indirect effects 
correspond to employment and economic activity generated in the region by the increased 
flow of people and, finally, induced effects correspond to the attraction of incoming 
investment and stimulation of tourism through the spending of income by direct and 
indirect employees. That is, induced effects include the impact of the multiplier effect of 
direct and indirect effects, and are induced by the latter (Macário et al. 2007). In order to 
quantify these three effects on the economy – as driven by LCC operating out of Oporto 
Airport – we adopted this CBA methodology. This model was previously used by Donzelli 
(2010) with the aim of quantifying the welfare generated by an LCC in southern Italy. 
According to this author, the LCC segment supported local economic development mainly 
through the creation of jobs and tourism. Thus, for overall benefits, two perspectives are 
included: supply and demand. The first approach, through effects on offer by LCC, 
includes increased income earned by the total employment generated. Whereas the side 
effects on demand are taken as the increase of turnover in the tourism sector. To calculate 
the benefit of added employment, we quantified direct, indirect and induced employment 
generated by an increase in LCC traffic at Oporto Airport, according to the following 
functions: 
𝑁𝑇 = 𝑃𝐷𝐿𝐶𝐶 × % 𝑁𝑇𝐿𝐶𝐶 (1) 
𝐷 = 𝑁𝑇 × 𝑇𝐸𝐿𝐶𝐶 (2) 
𝐼 =  𝛾𝐷 (3) 
𝑁 =  𝛼(𝐷 + 𝛾𝐷) (4) 
𝐸 = 𝐷 + 𝐼 + 𝑁  (5) 
𝐸 = 𝐷 + 𝛾𝐷 + 𝛼(𝐷 + 𝛾 𝐷) (6) 
𝐸 = (1 + 𝛾 + 𝛼 + 𝛼𝛾)𝐷 (7) 
If we assume the term (1 + 𝛾 + 𝛼 + 𝛼𝛾) as: 
119 
 
𝐸 = 𝛽𝐷 (8) 
𝑅 = 𝐸 × 𝒲 (9) 
With 𝑁𝑇 denoting the new air traffic, 𝑃𝐷𝐿𝐶𝐶 is the passengers landed by LCC, while 
%𝑁𝑇𝐿𝐶𝐶 is the percentage of new traffic generated by LCC. 𝑇𝐸𝐿𝐶𝐶 represents the rate of 
employment by LCC operators. 𝐷 is the direct effect on employment, 𝐼 the indirect effect, 
𝑁 the induced effect and 𝐸 the total effect on employment. 𝛾 is the multiplier direct effect 
on employment, and 𝛼 the multiplier induced effect on employment. 𝑅 denotes the income 
earned by the employment generated. 𝛽 is the multiplier of the liberalisation of air 
transport, and 𝒲 is the average annual wage.  
In turn, to determine the increase of turnover in the tourism sector, we evaluated the 
amount spent by LCC tourists who landed and stayed, according to the following 
functions: 
𝑇 = 𝑃𝐷𝐿𝐶𝐶 × %𝑇𝐿𝐶𝐶 (10) 
𝑇𝑈𝑅 = 𝑔 × 𝑛 × 𝑇 (11) 
𝐵 = 𝑅 +  𝑇𝑈𝑅 (12) 
With 𝑇 representing the total of tourists landed by LCC, %𝑇𝐿𝐶𝐶 is the percentage of new 
traffic generated by LCC motivated by tourism. While 𝑔 is the average spending of tourists 
per stay, 𝑛 is the number of nights per stay. TUR denotes the effect on tourism, and 𝐵 
represents the benefit generated by LCC on the regional economy. 
Given that this model quantifies overall economic welfare, the negative externalities 
produced by air transport are also evaluated, specifically the negative effects of LCC 
operating at Oporto Airport. We consider the following to be negative externalities: 
accidents, air pollution, climate change, noise, upstream and downstream effects, and 
effects on nature and landscape. Therefore, we applied the following function: 
𝐶 = 𝑐(𝑃𝐷𝐿𝐶𝐶 × 𝐾𝑚𝐿𝐶𝐶) (13) 
where 𝑐 denotes the cost by passengers transported per kilometre and 𝐾𝑚𝐿𝐶𝐶 is the length 
of a trip on LCC.  
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Net impacts result from the difference between LCC’s benefit and cost at Oporto Airport,  
which reflect the social welfare generated by carriers, which in turn translates into the 
economic impact on the region influenced by the airport. We considered the following: 
𝐵𝐸 = 𝐵 − 𝐶 (14) 
with 𝐵𝐸 representing the welfare generated by LCC. 
5. Cost-benefit Analysis of  Low Cost Carriers Operating at Oporto 
Airport 
Oporto Airport, as mentioned earlier, is one of Portugal’s infrastructure features that has 
experienced an exponential growth of LCC, with a current market share of over 50%. In 
order to quantify the effects of these routes on the local economy, we assessed their net 
economic impact from the entry of these operators up until 2012 (i.e. from 2005 to 2012). 
Ryanair has the largest market share among LCC to operate at Oporto Airport, having 
transported about 68% of the passengers who travelled with LCC in 2012, which 
corresponds to 37.8% of the airport’s market share. We use Ryanair’s figures as a reference 
for LCC operators, assuming their weighted average distance for flights through Oporto 
Airport is 1,030 km and the average load factor is 80% (INAC 2012). 
In order to calculate the benefit to the local economy, only passengers who use LCC are 
considered. In this calculation, only the increase in income is taken into account, followed 
by the creation of employment and increase in revenue in the tourism sector. The number 
of passengers landing with LCC at Oporto Airport grew approximately 922% from 2005 to 
2012, surpassing 1.6 million in 2012 (see Table 3). The impact on employment is divided 
into direct, indirect and induced effects. We use Ryanair’s employment rate of 0.09 
employees per 1000 passengers, in 2005, and 0.11, in 2012, as the direct impact on 
employment generated by an increase in LCC traffic. As the indirect effect, we assume a 
multiplier effect of 0.40 and, as the induced effect, a multiplier effect of 7.25 Increased 
income resulting from this employment is based on average Portuguese earnings26 applied 
to the jobs created by LCC service.  
 
 
                                            
25 These multipliers were estimated in ACI and York Aviation (2004) for Valencia Airport, which is largely similar to 
Oporto Airport in characteristics, size and traffic. 
26 We use an average annual earnings of €10,910.40 for 2005 and €13,711.08 for 2012, according to data from 
GEP/MSSS (2011 and 2013).   
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Table 3. Cost-benefit analysis of LCC carriers at Oporto Airport  
BENEFIT   COST 
 2005 2012 ∆ %   2005 2012 ∆ % 
Increase in 
passengers 
162,771 1,664,079 922%  Accidents €71,388 €1,061,674 1387% 
Employment  
created 
       Air pollution  €128,499 €1,911,012 1387% 
Direct effect  15 185 1106%  Climate change  €6,325,002 €94,064,279 1387% 
Indirect effect 7 81 1106%  Noise €142,777 €2,123,347 1387% 
Induced effect 108 1,300 1106%  
Upstream and 
downstream  
€556,829 €8,281,054 1387% 
Total  number 
of jobs created 
130 1,567 1106%  
Nature and 
landscape 
€85,666 €1,274,008 1387% 
Increase in 
income 
€1,417,295 €17,053,812 1103%  
Biodiversity 
losses  
€14,278 €212,335 1387% 
New traffic  96,035 981,807 922%  
  
  
  
  
  
  
Tourists  69,169 707,146 922%  
Average 
expenditure 
per day  
€45.99  €84.20  93%  
Average 
overnight stay  
8 7 -13%  
Increase in 
turnover of 
tourism  
€25,447,046 €416,800,296 1538%  
         
Total benefit  €26,864,341  €433,854,108  1515%  Total cost  €7,324,437  €108,927,709  1387% 
            
Economic welfare generated by LCC  €19,539,904   €324,926,399  1563% 
Economic welfare generated in local economy by each passenger       €120.05        €195.26   63% 
Source: Author. 
In order to quantify the impact of LCC in the tourism sector, we considered only 59% of 
new traffic (ELFAA, 2004), of which 72.03%27 are passengers travelling for leisure (IPDT, 
2012). Given the average number of nights per stay in the region of Oporto and the north 
of Portugal and the average spending of tourists per stay,28 we obtained the benefit 
generated within the tourism sector, which was about €416.8 million in 2012, a growth of 
1538% as compared with 2005. The total revenue generated by LCC operators resulted 
from the sum of increased income, followed by employment created with increased tourist 
expenditure, which we consider equivalent to tourist spending. In 2005, this total revenue 
                                            
27 The annual proportion of tourists was obtained from the average in the semi-annual data from Instituto de 
Planeamento e Desenvolvimento do Turismo (IPDT) for 2012 (IPDT 2012a, 2012b, 2012c and 2012d).  
28 Source: IPDT (2012a, 2012b, 2012c and 2012d). These data were collected for the Instituto de Planeamento e 
Desenvolvimento do Turismo (IPDT) study on the profile of tourists that visit the city of Oporto and/or northern 
Portugal and leave this destination via Oporto Airport. IPDT conducted quarterly surveys among passengers who landed 
at Oporto Airport. The present study includes only data relating to leisure trips/landings, obtained from 1,511 passengers 
surveyed in 2010, 1,441 in 2011 and 1,384 in 2012. We considered as reference values the data available from 2012, 2011 
and 2010 and previous years. We updated the 2010 average daily spending for each of the years, assuming a 6% upgrade 
rate. 
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was about €26.8 million and, in 2012, it totalled €433.9 million, which corresponds to a 
growth of 1515%. 
As negative effects, there are externalities generated by LCC carrier, such as accidents, air 
pollution, climate change, noise pollution, soil pollution, environmental pollution, 
biodiversity loss, water and urban effects and upstream and downstream effects. The 
effects of pollution are based on the cost per tonne of carbon dioxide (CO2), nitrogen 
oxides (NOx), volatile organic compounds (VOCs) and particulate matter (PM10) emitted 
annually per aircraft. In this study, we based our assessment on the average estimates in 
Delft and Infras (2011) of external cost connected to 2008 European air transport. As a 
negative effect of LCC at OPO Airport, we estimated cost for our study in a high-end 
scenario, adjusted to the total average cost registered in Portugal of €51.3 for each 1,000 
passengers per kilometre transported (see Table 4). Passengers transported per kilometre 
were obtained by multiplying the passengers landed on LCC by 1,030 kilometres, which 
corresponds to the average length of an LCC trip. In order to obtain total costs, we used 
the average cost for 2008 as the base year, and the cost of the remaining years was updated 
at a rate of 6%. 
 
Table 4. Total external costs of LCC aviation in 2008  
Cost category 
Cost p/1000  
passenger-kilometre 
Cost category 
Cost p/1000  
passenger-kilometre 
1. Accidents €0.50 
6. Nature and 
landscape 
€0.60 
2. Air pollution  €0.90 7. Biodiversity losses  €0.10 
3. Climate change  €44.3 
8. Soil and water 
pollution   
€0.00 
4. Noise €1.00 9. Urban effects  €0.00 
5. Upstream and 
downstream  
€3.90 Total €51.30 
Source: Adapted from Delft and Infras (2011). 
 
Throughout our study, we have concluded that the negative effects of LCC flights at 
Oporto Airport increased about 1387%: around €7.3 million in 2005 to €109 million in 
2012 (see Appendix 5.A). 
The total net benefit of LCC operating at Oporto Airport proved positive and increased 
throughout the period under review, with benefit in the local economy generated by these 
carriers. The net benefit generated by each passenger who landed with LCC was €120.05 in 
2005 and €195.26 in 2012, reflecting a growth of 63%. Our results differ from Donzelli’s 
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(2010), slightly exceeding the results of that study, which showed an average net impact of 
€88 generated by passengers carried by LCC in Italy.  
6. Conclusion 
Tourism is one of the largest industries in terms of employability and economic flows. This 
sector has evolved exponentially based on various economic factors, leading to an increase 
of specialised fields. This has caused an increase in the market competitiveness of air 
transport, in particular low cost carriers (LCC) that streamlined their accessibility to various 
populations through lower costs. This has increased free movement within the European 
community and created new tourist consumption habits.  
In this study, we found that LCC operating at Oporto Airport generate economic wellbeing 
in the northern region of Portugal. In 2005, the net economic impact generated was 
approximately €19.5 million, and, in 2012, this impact reached €325 million. For each 
passenger transported by LCC, the region received a profit of €120 in 2005 and €195 in 
2012. These figures reflect high growth rates that resulted from a strong intake of LCC at 
Oporto Airport, confirming the increased regional economic impact of air transport and 
showing a positive effect on economic growth. Finally, we conclude that regional growth, 
through the promotion of the tourism industry, benefit from the creation of new methods, 
points of tourist attraction and continuing growth in regional traffic.  
The growth in Oporto Airport’s traffic emerges as an element of attractiveness in the 
destination system in the northern region of Portugal and as a dynamic factor in regional 
development. The performance of LCC in this airport has heavily shaped the region’s 
tourist profile, as well as the patterns of tourism in the region. Moreover, it has contributed 
to the internationalisation of Oporto Airport and, consequently, to the growth of 
international tourism in the region. 
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Appendix to Chapter Five 
Appendix 5.A. Cost-benefit analysis of LCC routes for Oporto Airport from 2005 to 2012 
  2005 2006 2007 2008 2009 2010 2011 2012 
Benefits                 
Increase in passengers (𝑃𝐷𝐿𝐶𝐶) 162,771 350,816 647,881 939,047 988,679 1,311,100 1,613,675 1,664,079 
Employment created                 
Direct effect (𝐷) 15 31 61 97 108 139 180 185 
Indirect effect (𝐼) 7 13 27 42 47 60 79 81 
Induced effect (𝑁) 108 217 427 681 755 973 1,267 1,300 
[8] Total number of jobs created (𝐸) 1,417,295.47 2,935,533.27 5,959,507.96 9,947,548.53 11,308,288.24 12,662,227.98 16,613,086.88 17,053,812.01 
[9] Increased income (𝑅) 96,035 206,981 382,250 554,038 583,321 773,549 952,068 981,807 
[1] New traffic (𝑁𝑇) 69,169 149,078 275,315 399,046 420,137 557,149 685,727 707,146 
[10] Tourists (𝑇)              €45.99                €48.52                €51.18                €54.00                  €56.97                  €60.10                  €71.33                  €84.20   
Average expenditure per day (𝑔) (€) 8 8 8 8 8 8 7 7 
Average overnights stay (𝑛) (in days)      €25,447,046       €57,861,833       €112,735,449       €172,387,212       €191,480,911       €267,891,203      €342,400,904     €416,800,296   
[11] Increased turnover of tourism (𝑇𝑈𝑅)      €26,864,341       €60,797,366       €118,694,957     €182,334,760        €202,789,199      €280,553,431        €359,013,991       €433,854,108   
[12] Total Benefits                  
Costs 71,388.27 162,323.61 316,264.18 483,609.21 537,174.02 751,532.84 975,844.63 1,061,673.57 
Accidents 128,498.89 292,182.50 569,275.53 870,496.57 966,913.23 1,352,759.12 1,756,520.34 1,911,012.43 
Air pollution  6,325,001.07 14,381,872.16 28,021,006.78 42,847,775.56 47,593,617.97 66,585,810.06 86,459,834.63 94,064,278.67 
Climate change  142,776.55 324,647.23 632,528.37 967,218.41 1,074,348.04 1,503,065.69 1,951,689.27 2,123,347.15 
Noise 556,828.54 1,266,124.19 2,466,860.64 3,772,151.80 1,018,339.37 5,861,956.19 7,611,588.15 8,281,053.88 
Upstream and downstream  85,665.93 194,788.34 379,517.02 580,331.05 644,608.82 901,839.41 1,171,013.56 1,274,008.29 
Nature and landscape 14,277.65 32,464.72 63,252.84 96,721.84 107,434.80 150,306.57 195,168.93 212,334.71 
Biodiversity losses  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
[13] Total Cost  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
[14] Economic welfare generated by LCC 
(𝐵𝐸) 7,324,436.91 16,654,402.75 32,448,705.36 49,618,304.43 51,942,436.25 77,107,269.89 100,121,659.52 108,927,708.71 
Economic welfare generated in local 
economy by each passenger 
     €19,539,904  
       
€44,142,964   
     €86,246,252      €132,716,456       €150,846,763      €203,446,161       €258,892,331        €324,926,399   
Benefits               €120.0                €125.8                 €133.1                 €141.3                 €152.6                  €155.2                  €160.4                  €195.3   
Source: Author.                                                                                                                                                                                                .
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Chapter Six 
The Impact of Low Cost Carriers on Local Economies: A Comparative 
Analysis of Portuguese Airports 
1. Introduction   
The air transport industry boosts economic and social progress and increases the 
connection between people, countries, cultures and markets, as well as developed and 
developing countries. The exponential growth of this sector required new regulation that 
began in 1987 and resulted in the liberalisation of European airspace. This process lasted 
for a decade and began a new era of air transport services, with a new transportation 
infrastructure based on a competitive market mechanism where decisions result from the 
mutual interaction between supply and demand. Airlines emerged that offered shuttle 
services at reduced rates, known as low cost carriers (LCC). These airlines introduced a 
new management model based on a higher level of operational efficiency combined with 
low fares (Donzelli 2010). In addition to low fares, LCC are typically characterised by 
short- and medium-term point to point traffic with minimum service offer (Wittmer & 
Bieger 2011). According to Han (2013), passengers readily accept the offer of a minimum 
service in exchange for lower prices (Francis et al. 2004, Mikulic & Prebeac 2011, Ryan & 
Birks 2005, Zhang et al. 2008).29 Han (2013) asserts that in this business model, the practice 
of low cost management combines various measures, including kind of airplane used, high 
utilisation of crews, sales made directly to the customer and exclusion of additional 
services, such as food and drink. 
The market share of these airlines has doubled over the last decade, reaching in 2012 
around 26% of total seats offered on the world market (OAG Aviation 2012). In Portugal, 
these airlines have gained a 33% market share and have contributed greatly to the growth 
in volume of traffic at Portuguese airports, which experienced an average annual growth of 
6% over the last decade (ANA 2013). 
This study aims at analysing the effect of LCC air traffic on Portuguese airports. In order 
to compare the LCC’s effect on Portuguese airport infrastructure, we analysed the 
evolution of LCC air traffic at all airports where these airlines are present – in particular the 
Faro, Lisbon, Funchal and Oporto airports – and LCC’s impact on regional economic 
                                            
29 Authors cited in Han (2013).  
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development. Through a model of cost-benefit analysis (CBA), we sought to determine the 
cost, benefit and net impact of low cost routes on the development of the areas 
surrounding these Portuguese airports, from 2005 to 2012.  
The structure of this chapter is as follows. After the introduction, Section Two focuses on 
the relationship between air transport and economic development. Section Three focuses 
on the Portuguese airport system. Section Four details the methodology applied in the case 
study. Section Five presents and analyses the results of the cost-benefit analysis of low cost 
carriers operating at Faro, Lisbon, Funchal and Oporto Airports, and finally, Section Six 
contains the general conclusions of this study.   
2. The Impact of  Air Transport on Local Economies 
Over the past 50 years, air transport has played a pivotal role in economic development, 
with a resulting strong increase in demand. From 1970 to 2012, the total number of 
passengers carried by airline companies all over the world multiplied more than 10 times, 
from 310 million to 2.9 billion passengers (IATA 2012, ICAO 2013). This sector employs 
32 million people worldwide and greatly contributes to the world’s wealth, with an 
estimated US$3.56 trillion total impact, which corresponds to about 7.5% of the world 
gross domestic product (GDP) (ATAG 2008). Within the European context, 
approximately 744 million passengers were transported in 2011 (Eurostat 2011) and, taking 
into consideration the total number of jobs generated (direct, indirect and induced), there 
are about 5.1 million jobs in this sector. All of these jobs contribute more than US$485 
billion to the European GDP (ATAG 2012).  
In Portugal, air transport generates a number of  economic benefits, contributing in 2009 
approximately €2.3 billion, which corresponds to 1.4% of  the Portuguese GDP (Oxford 
Economics 2011). In addition, an effect of  €3.3 billion is estimated in the tourism sector 
and the air transport sector employs about 59,000 workers in Portugal: 24,000 of  which are 
direct jobs, 20,000 indirect and 15,000 arising from the expenditures of  workers in the air 
transport sector. On average, the annual salary of  workers in this sector is around €72,000, 
which, according to the study cited above, corresponds to an average increase in all 
earnings in Portugal. In a catalytic effect, about 124,000 jobs in the tourism sector have 
emerged. The total contribution in taxes, aviation fees and other support sectors is around 
€264 million. In addition to its contribution to the GDP, employment and tax revenues, by 
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creating multiple connections between cities and markets, air transport increases foreign 
investment and, therefore, Portugal’s productivity. 
Despite the economic crisis experienced in recent years, the Portuguese air traffic market 
has shown a strong capacity for recovery. From 2005 to 2012, the number of  passengers 
carried grew about 50%, and, according to ANA (2013), development in the international 
segment contributed fundamentally to this growth, as it recorded an average annual growth 
exceeding 6%. In 2012, 30.5 million passengers and 137,000 tons of  cargo were 
transported, in a total of  280,000 aircraft movements. In the same year, Portuguese airports 
received 12.6 million passengers on international flights, mainly from the UK, France, 
Spain, Germany and Brazil (64% being international passengers), of  whom about 37% 
travelled using LCC flights (Turismo de Portugal 2013). These air links represent the 
connectivity between Portuguese cities and major towns and markets around the world, 
reflecting the economic importance of  these destinations. Over time, air links have grown 
in both frequency and destinations, which has reduced waiting time and improved service 
quality (Oxford Economics 2011). By the end of  2012, Portuguese airports regularly 
offered flights to around 140 cities along 161 different routes (ANA 2013). This improved 
connectivity has been accompanied by the reduced cost of  air transportation, which has 
resulted in a decrease of  about 1% in real terms over the past 40 years, contributing to the 
growth and competitiveness of  the sector compared to other means of  transport (Oxford 
Economics 2011). In addition to benefits for passengers, the study cited argues that the 
greatest economic benefit of  increased links between countries and regions appears in their 
impact on the long-term performance of  the economy as a whole, by increasing the overall 
level of  productivity and generating greater access to foreign markets and freer movement 
of  investment in capital and workers. This study describes some research studies (Oxford 
Economics Forecasting 2005 and 2006)30 that concluded a 10% increase of  connectivity 
associated with a GDP brings a long-term impact of  about 0.5% at the level of  economic 
productivity. 
The exponential growth of this sector has generated the need to adjust its structure to cope 
better with this higher demand. Thus, a process of airspace liberalisation has began, which 
has resulted in the adaptation of a free-market mechanism, where decisions result from the 
mutual interaction between supply and demand. This process of deregulation has offered 
                                            
30Oxford Economics Forecasting (2005). The Economic Catalytic Effects of Air Transport in Europe. Oxford Economics 
Forecasting (2006). The Economic Contribution of the Aviation Industry in the UK.  
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new opportunities to airlines, increased competition and allowed the entry of new airlines 
into the sector, using a business model based on low cost (Graham 2013). These new low 
cost airlines have primarily fuelled substantial changes in the spatial distribution of short-
distance air transport networks and in the servicing of airport infrastructures.  
In particular, airports have been affected because LCC present a business model of demand 
for services different from those usually offered by traditional airlines (Hanaoka & 
Saraswati 2011). According to the authors cited, several airports have built low cost 
terminals in order to meet LCC’s specific requests, including the reduction of cost and 
time. Because of these investments, many of these airports have registered dramatic growth 
rates in passenger traffic (Graham, 2013). According to Abrantes (2010), LCC boosted 
their provision of services primarily in three market segments: i) clients with greater price 
sensitivity, ii) clients with leisure motivations and iii) business customers with flexible 
schedules and frequency of travel. An estimated 59% of LCC traffic carries new passengers 
(ELFAA, 2004). Thus, LCC have provided a new segment of demand by creating their 
own market. According to OAG Aviation (2012), the supply of these airlines in 2012 was 
twice their 2003 share, with about 25% of the total seats offered worldwide. In Europe, in 
2011, 40 LCC airlines operated with 3,173 destination routes and 29,330 workers31 – a 35% 
share of LCC seats worldwide – reflecting an average annual growth of 4.2% in the last 
decade. 
This enlargement of the LCC network has been beneficial to various regions, especially to 
the most disadvantaged areas, such as southwest Europe. According to an ELFAA (2004) 
study findings, the effects of European LCC on tourism, regional development and other 
sectors are clearly positive. These airlines have changed travel and leisure habits and, 
according to this study, can play a key role in stimulating business transport.  
Over the past few years, several studies aiming at evaluating and quantifying the effects of 
airports and the airport system on economies have appeared in the literature. These studies 
have sought to examine, in particular, the role of low cost airlines (see Table 1). Overall, 
the findings of these studies have revealed a positive effect, in particular through creating 
new demand, increasing income tax revenue and developing activity sectors that are related, 
directly and indirectly, to air transport, resulting in a leverage effect on regional economic 
development.   
 
                                            
31 According to data from LCC airline websites. 
 134  
 
Table 1. Impact of LCC on regional economies 
Study Country, airport  Impact of LCC  
Macário et 
al. (2007) 
France, Carcossone 
Airport 
 generated new demand of about 230,000 passengers (2003);  
 total increase in revenue of €584 million (direct effect: €8.4 million; 
indirect: €253 million; and induced income: €272.4 million). 
Italy, Pisa Airport 
 creation of new demand of 316,000 passengers (in 2003);  
 average spending per business passenger landed: €431.40; 
 average spending per tourism and leisure passenger landed: €496.52;  
 total economic impact of €149.2 million on regional economy. 
Germany, Cologne 
Bonn Airport 
 paid total taxes of €91 million (2004); 
 cost and productivity advantage for businesses in the region: €147.6 
million;  
 average spending per passenger disembarking: €285.42. 
Huderek 
(2008) 
Poland, Gdańsk 
Airport 
 64.4% of total airport traffic: 1.589 million passengers were transported 
by LCC ; 
 passengers stayed, on average, 4.6 days per stay; 
 average daily spending per passenger landed: €82; 
 indirect impact on local revenue of €114 million. 
Poland, Wroclaw 
Airport 
 59.1% of total airport traffic: 1.137 million passengers were transported 
by LCC; 
 passengers disembarking remained, on average, 3.7 days in the region; 
 average daily spending in the region: €109; 
 total stimulus in the regional economy of €95 million. 
Poland, Katowice 
Airport 
 81.9% of total airport traffic: 1.529 million passengers were transported 
by LCC; 
 passengers disembarking remained, on average, 2.6 days in the region; 
 average daily spending in the region: €140; 
 total stimulus in the regional economy of €123 million. 
Donzelli 
(2010)  
Italy, Campino 
Airport, Bergamo 
Treviso Airport, 
Algher Airport, 
Brindisi and Lamezia 
Terme Airport 
 LCC airlines reduced the rates for seasonal air traffic; 
 concluded an average net impact of €88 per passenger generated by each 
LCC in Italy. 
Source: Macário et al. (2007), Huderek (2008) and Donzelli (2010). 
According to most of the literature, the emergence of LCC has resulted in the growth of 
several sectors of activity in various regions, contributing positively to the economic and 
social development of the regions influenced by airports, especially in the tourism sector. 
3. The Evidence from the Case of  Portugal 
Portugal has a peripheral geographical position in Europe. This position means that, within 
air transport, the country has emerged as a region for the confluence of several 
international routes and a large-scale volume of entry and exit for the main European 
markets and for other continents. The Portuguese airport system consists of five main 
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airports located in Lisbon, Oporto, Faro, Funchal and Ponta Delgada, which, in 2012, 
recorded a total volume of traffic of more than 30 million passengers (see Figure 1).  
  
Figure 1. Evolution of passenger traffic in Portugal from 1993 to 2012 (in thousands) 
Source: Eurostat (2012), ANA (2013) and ANAM (2013). 
 
Lisbon Airport is located seven kilometres from the centre of Lisbon and, in 2012, 
represented about 50% of the total air traffic in Portugal with over 15 million passengers. 
Oporto Airport, located in Oporto and the north, received about 20% (6.1 million 
passengers), while Faro, located four kilometres from the Algarve’s capital, received about 
19% (5.7 million passengers). Funchal Airport, located in the archipelago of Madeira, 
recorded 2.2 million passengers, which represented about 7% of national traffic (ANAM, 
2013). The airport of Ponta Delgada, in the city of that name on the Azores island of São 
Miguel, carried about 1.2 million passengers, representing about 4% of total traffic (ANA 
2013).  
These five airports reveal large differences in passenger volume of traffic. Upon analysis, 
we determined a Gini index of concentration32 between the traffic at these airports of 
0.6546 in 2000 and a slightly lower one in 2012 of 0.6112, which allowed us to prove the 
existence of a relative inequality between the traffic volumes of the five airports under 
study. Low cost airlines began operating in Portugal, in 1995, with the non-regular business 
operators Air Berlin and Ryanair; however, the process of liberalisation in the air transport 
sector did not occur simultaneously throughout Portugal (INAC 2012). Initially, low cost 
airlines began operating from the Algarve airport, later Lisbon Airport, most recently in 
                                            
32 The Gini index is a way of measuring concentration ranging from 0 to 1, according to which, the higher its value, the 
higher the level of concentration of the observed values. 
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Oporto and, finally, Funchal.33 According to the study cited above, the initial strategy of 
these airlines was to gain a market share on routes already serviced by regular and charter 
airlines. From 2003 to 2012, these airlines captured a significant portion of passengers, 
about 25% of the regular market and 33% of the non-regular segment. In the regular 
segment, according to this study, the routes that stand out are operated by Ryanair from 
the Faro and Funchal airports to the United Kingdom, and from Oporto Airport to the 
Spanish market and to Madeira. A milestone was passed, in 2003, in the growth of LCC in 
Portugal, when they doubled the number of carried passengers. Subsequently, these airlines 
have gained representation within each airport’s infrastructure, and their market share has 
continued to increase, practically doubling from 2004 to 2011. In 2011, 20 LCC companies 
operated throughout the country, which together carried about 36% of passengers and 
represented 23% of total trade movements (see Figure 2).  
 
Figure 2. Evolution of market share of regular passengers 
 
Source: INAC (2012). 
 
According to INAC (2012), Faro Airport recorded a large market share of LCC. In 2011, 
13 airlines performed approximately 83% of all aircraft movements recorded at the airport, 
having transported 87% of the passengers who travelled in a regular segment, of which 
72% were disembarking (see Table 2). Oporto Airport is the second largest airport with a 
LCC representation. In 2011, four LCC airlines performed 20,000 movements at this 
airport, which corresponded to 33% of total movements and carried about 50% of the 
passengers in regular traffic. In Funchal Airport, six LCC airlines carried 25% of total 
movements and transported 37% of the regular passenger segment and around 15% of the 
total passengers who disembarked. At Lisbon Airport, eight LCC companies operated in 
2011, carrying out two million movements and transporting about 14% of the regular 
passenger segment. 
                                            
33 The airport of Ponta Delgada, in the Azores, was not included as a case study, since this airport’s traffic has not been 
deregulated. 
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Table 2. Passenger arrivals and total LCC by airport 
 Total disembarking Passengers disembarking at LCC 
 2005 2011 2005 LCC % 2011 LCC % 
Faro  2,317,593 2,775,373 1,117,589 48% 2,010,247 72% 
Lisbon  5,511,918 7,383,666 303,483 6% 1,017,268 14% 
Funchal  1,223,301 1,192,545 0 0% 181,945 15% 
Oporto 1,504,663 2,963,476 162,771 11% 1,613,675 54% 
Portugal 10,986,411 14,763,865 1,583,843 11% 4,823,135 33% 
Source: Adapted from INAC (2012). 
 
In Oporto Airport and Faro Airport, Ryanair has emerged as a prominent carrier among 
LCC and, in 2011, it held, for each airport respectively, approximately a 39% and 31% 
market share of the regular segment of these airport infrastructures. At Funchal Airport, 
Easyjet accounted for approximately 20% of this segment and, at Lisbon Airport, which 
has a lower presence of these airlines, Easyjet is among the most important, with 9% share 
of the market. Concerning routes with the most passengers in the same year, Madrid stands 
out for Oporto Airport, Barcelona for Lisbon Airport, Madrid for Faro Airport and Lisbon 
for Funchal Airport. 
 
Table 3. Top routes and airlines by airports and LCC 
 Passengers disembarking at LCC 
 2005 LCC% 2011 LCC% 
Faro  London – Stansted (Ryanair) 100% Madrid – Barajas (Ryanair) 58% 
 Palma – S.S. Joan (Air Berlin) 95% Beauvais – Tille (Ryanair)  100% 
 Frankfurt (Ryanair) 100% Barcelona (Ryanair) 77% 
Lisbon  Brussels (Virgin Express) 41% Barcelona (Vueling: 34% and Easyjet: 15%) 48% 
 Palma – S.S. Joan (Air Berlin: 86% and Niki: 11%) 97% Madrid – Barajas (Easyjet)  20% 
 Colonia – Koln (Germanwings) 100% Funchal (Easyjet) 25% 
Funchal  Nuremberg (Air Berlin) 93% Lisboa (Easyjet)  25% 
 Munich (Condor)  42% London – Gatwick (Easyjet) 53% 
 Hamburg (Condor) 98% London – Stansted (Easyjet) 100% 
Oporto London – Stansted (Ryanair) 100% Madrid – Barajas (Ryanair) 58% 
 Palma – S.S. Joan (Air Berlin) 95% Beauvais – Tille (Ryanair)  100% 
 Frankfurt (Ryanair) 100% Barcelona (Ryanair) 77% 
Source: INAC (2012). 
 
According to Oxford Economics (2011), at least one third of tourists arrive by air in 
Portugal. Thus, the growth of the tourism sector has accompanied the dynamic expansion 
of low cost air travel in Portugal. Over the past five years, income from tourism has shown 
a positive growth tendency, indicating a recovery of revenue lost in previous years (INE, 
2012). Revenues from tourism increased in 2011, about 7.2%, and expenses only increased 
slightly by 0.7%. Therefore, according to this study, Portuguese tourism income shows a 
positive growth trend and attained a balance of €2.974 million in 2011, slightly higher than 
the balance for 2010 (€2.953 million). According to the same study, the main markets, as in 
previous years, were the United Kingdom (18%), France (17.8%), Spain (13.8%) and 
Germany (10%). However, some countries recorded even greater increases in tourism 
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revenue, such as Poland (+24.1%), the USA (+21%) and the Czech Republic (+19.9%). 
Tourism revenue is usually derived primarily from leisure travel, which contributed €15 
billion from tourism to the global GDP in 2011. In the same year, the investment volume 
in the sector was approximately €3.6 billion, corresponding to 11.5% of total investment in 
Portugal. From 2006 to 2010, the number of passengers disembarking from LCC nearly 
doubled, resulting in an increase in foreign guests and in the direct contribution of the 
tourism sector to employment and the Portuguese GDP, 3.5% and 11.5%, respectively (see 
Table 4).  
 
Table 4. Evolution of indicators of transport and tourism in Portugal from 2006 to 2010 
 
2006 2010 ∆ % 
Foreign guests (million) 6.5 6.9 6.2% 
Total disembarking passengers (millions) 11.9 13.9 16.8% 
LCC disembarking passengers (million) 2.4 4.7 95.8% 
Share of LCC (disembarking) (%) 20% 34% 14pp 
Direct contribution of travel and tourism to GDP (€ billion) 7.8 8.7 11.5% 
Total contribution of travel and tourism to GDP (€ billion) 20.8 23.9 14.9% 
Direct contribution of travel and tourism employment (thousands) 316.8 328 3.5% 
Total contribution of travel and tourism employment (thousands) 792.2 841.3 6.2% 
Source: MEID (2011) and WTTC (2011). 
4. Methodology34 
Cost-benefit analysis (CBA) is a methodology used to evaluate investments from a 
socioeconomic point of view, thereby assessing the net economic impact of a project. This 
analysis evaluates the economic or social effects of a particular investment, allowing an 
assessment of the viability of public or private investment projects. This is done from the 
perspective of the social welfare of a country or region through the sum of the monetary 
values of the cost and benefit to society. A key factor in this methodology is that this 
evaluation is performed based on monetary values, allowing a measurement of the project’s 
effects on the economy (Moons 2002). This methodology had its origins in the theoretical 
evaluation of infrastructure in France, in the 19th century, and is based on the economic 
theory of welfare (Pearce, Atkinson & Mourato 2006). According to these authors, Pareto 
(1848-1923) proposed a restricted condition in which social improvement exists only when 
there is a change in the existing situation, in which at least some people get better and 
nobody gets any worse. Over the years, new theories emerged, including that of Kaldor and 
                                            
34 The methodology applied in this study is the same as the methodology applied in the study of the previous 
chapter. 
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Hicks, who established the principle of compensation based on the concept of hypothetical 
compensation, according to which the benefit should exceed the cost – a rule guiding 
decisions about and evaluations of projects.  
CBA is based on this Kaldor-Hicks principle, taking as a basic criterion the maximisation 
of benefit over cost and adopting a partial equilibrium approach, in which a project or 
policy should generate a positive net welfare (Pearce, Atkinson & Mourato 2006). The 
assessment of impact on a regional economy can be subdivided into three effects: direct, 
indirect and induced (Macário et al. 2007). Direct effects correspond to the increase in 
employment for activities that are directly related to air transport; indirect effects 
correspond to employment and economic activity generated in the region by the increased 
flow of people and, finally, induced effects correspond to the attraction of incoming 
investment and stimulation of tourism through the spending of income by direct and 
indirect employees. That is, induced effects include the impact of the multiplier effect of 
direct and indirect effects, and are induced by the latter (Macário et al. 2007). In order to 
quantify these three effects on the economy – as driven by LCC operating out of the 
airports of Faro, Lisbon, Funchal and Oporto – we adopted this CBA methodology. This 
model was previously used by Donzelli (2010) with the aim of quantifying the welfare 
generated by an LCC in southern Italy. According to this author, the LCC segment 
supported local economic development mainly through the creation of jobs and tourism. 
Thus, for overall benefits, two perspectives are included: supply and demand. The first 
approach, through effects on offer by LCC, includes increased income earned by the total 
employment generated. Whereas the side effects on demand are taken as the increase of 
turnover in the tourism sector. To calculate the benefit of added employment, we 
quantified direct, indirect and induced employment generated by an increase in LCC traffic 
at the airports of Faro, Lisbon, Funchal and Oporto. To calculate the increase in turnover 
for the tourism industry, we assessed the expenditure of tourists disembarking from LCC, 
during their stay, according to the following functions: 
𝑁𝑇 = 𝑃𝐷𝐿𝐶𝐶 × % 𝑁𝑇𝐿𝐶𝐶 (1) 
𝐷 = 𝑁𝑇 × 𝑇𝐸𝐿𝐶𝐶 (2) 
𝐼 =  𝛾𝐷 (3) 
𝑁 =  𝛼(𝐷 + 𝛾𝐷) (4) 
𝐸 = 𝐷 + 𝐼 + 𝑁  (5) 
𝐸 = 𝐷 + 𝛾𝐷 + 𝛼(𝐷 + 𝛾 𝐷) (6) 
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𝐸 = (1 + 𝛾 + 𝛼 + 𝛼𝛾)𝐷 (7) 
If we assume the term (1 + 𝛾 + 𝛼 + 𝛼𝛾) as: 
𝐸 = 𝛽𝐷 (8) 
𝑅 = 𝐸 × 𝒲 (9) 
With 𝑁𝑇 denoting the new air traffic, 𝑃𝐷𝐿𝐶𝐶 is the passengers landed by LCC, while 
%𝑁𝑇𝐿𝐶𝐶 is the percentage of new traffic generated by LCC. 𝑇𝐸𝐿𝐶𝐶 represents the rate of 
employment by LCC operators. 𝐷 is the direct effect on employment, 𝐼 the indirect effect, 
𝑁 the induced effect and 𝐸 the total effect on employment. 𝛾 is the multiplier direct effect 
on employment, and 𝛼 the multiplier induced effect on employment. 𝑅 denotes the income 
earned by the employment generated. 𝛽 is the multiplier of the liberalisation of air 
transport, and 𝒲 is the average annual wage.  
In turn, to determine the increase of turnover in the tourism sector, we evaluated the 
amount spent by LCC tourists who landed and stayed, according to the following 
functions: 
𝑇 = 𝑃𝐷𝐿𝐶𝐶 × %𝑇𝐿𝐶𝐶 (10) 
𝑇𝑈𝑅 = 𝑔 × 𝑛 × 𝑇 (11) 
𝐵 = 𝑅 +  𝑇𝑈𝑅 (12) 
With 𝑇 representing the total of tourists landed by LCC, %𝑇𝐿𝐶𝐶 is the percentage of new 
traffic generated by LCC motivated by tourism. While 𝑔 is the average spending of tourists 
per stay, 𝑛 is the number of nights per stay. TUR denotes the effect on tourism, and 𝐵 
represents the benefit generated by LCC on the regional economy. 
Given that this model quantifies overall economic welfare, the negative externalities 
produced by air transport are also evaluated, specifically the negative effects of LCC 
operating at the Faro, Lisbon, Funchal and Oporto airports. We consider the following to 
be negative externalities: accidents, air pollution, climate change, noise, upstream and 
downstream effects, and effects on nature and landscape. Therefore, we applied the 
following function: 
𝐶 = 𝑐(𝑃𝐷𝐿𝐶𝐶 × 𝐾𝑚𝐿𝐶𝐶) (13) 
where 𝑐 denotes the cost by passengers transported per kilometre and 𝐾𝑚𝐿𝐶𝐶 is the length 
of a trip on LCC.  
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Net impacts result from the difference between LCC’s benefit and cost at Oporto Airport,  
which reflect the social welfare generated by carriers, which in turn translates into the 
economic impact on the region influenced by the airport. We considered the following: 
𝐵𝐸 = 𝐵 − 𝐶 (14) 
with 𝐵𝐸 representing the welfare generated by LCC. 
5. Cost-benefit Analysis of  Low Cost Carriers for Portuguese Airports 
To assess the effects of low cost routes on the local economy, we assessed the net 
economic impact of LCC for 2005–2012. We adopted a CBA methodology in order to 
assess the overall economic well-being generated by LCC routes in the areas economically 
influenced by four Portuguese airports, namely the airports of Faro, Lisbon, Funchal and 
Oporto.  
Easyjet and Ryanair airlines have the largest share of the low cost market in Portugal. In 
2012, they together accounted for about 78% of the total traffic on LCC, which translates 
into about 7.6 million passengers (ANA 2013). Easyjet carried approximately 3.8 million 
passengers (39.2% of LCC traffic) and Ryanair about 3.7 million passengers (38.8% of LCC 
traffic). Therefore, we assume the details for these airlines as the reference LCC details for 
our study and consider their weighted average traffic as representative of all LCC airlines. 
The total revenue generated by low cost airlines can be calculated as the sum of income 
from employment created plus growth in tourism income, which we considered equivalent 
to tourist spending. To quantify these benefits, we considered only passengers 
disembarking from LCC, from which we recorded an increased induced yield through job 
creation and an increased turnover in the tourism sector. We subdivided the impact on 
employment into three types of effects: direct, indirect and induced. For the direct impact, 
we considered the employment generated by the induced increase of passengers, given the 
employment rate per 1,000 passengers carried by Ryanair and Easyjet: 0.11 workers in 2005 
and 0.13 in 2012. For the indirect effect, we assumed a multiplier effect on direct 
employment, while induced employment emerges from the multiplier effect of the direct 
and indirect employment generated. These multipliers were estimated in the ACI and York 
Aviation (2004) study.35 The increase in revenue from job creation comes from the average 
                                            
35 Since the ACI and York Aviation (2004) study did not determine the multiplier effects for the airports under study, we 
used as our reference points similarities in features, size and traffic, comparing these four airports’ infrastructure. For the 
airports of Oporto and Faro, we assumed values estimated in the study for Valencia Airport. For the airport of Lisbon, 
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annual salary36 earned by registered workers in Portugal each year, with positions reflecting 
employment supported by LCC service.  
In order to quantify the impact of LCC in the tourism sector, we considered only 59% of 
new traffic (ELFAA, 2004). We further considered only those traveling for tourism and 
leisure: about 79% of Faro Airport traffic (ANA 2008 and 2011), 79.5% of passengers in 
Lisbon (Observatório Turismo de Lisboa, 2013), 81% of passengers at Funchal Airport 
(ESTRATUR/ACIF, 2008) and 72.03% of passengers at Oporto Airport. Given the 
average number of nights37 and the average spending of tourists per stay and per region,38 
we calculated the money generated in the tourism sector. 
In 2005, the total benefit gained from LCC was approximately €307 million. Faro Airport 
concentrated the highest proportion of benefits (82.9%) and Funchal Airport recorded no 
value, since the low cost airline companies only began operating at this airport in 2007. In 
2012, the total revenue generated by LCC in Portugal stood at €1.377 billion (Table 5). The 
Algarve was the region that showed the greatest benefits from LCC, with 40% of the total 
benefit for Portugal, which is approximately €556 million. The north recorded a total 
benefit of €436 million (32% of total benefits) and the Lisbon region €345 million (25% of 
total benefits). Finally, in the region of Madeira, LCC provided a benefit of approximately 
€40 million (3% of total benefits). 
In addition to the benefit, we quantified the negative externalities, accounting for the 
negative effects generated by LCC airlines as a result of accidents, air pollution, climate 
change, noise pollution, urbanisation effects, loss of biodiversity, soil and water pollution 
and upstream and downstream effects. Our assessment was based on estimates in Delft 
and Infras’s (2011) study for the year 2008,39 taking into consideration the possibility of 
higher estimated costs, adjusted to a total average recorded for Portugal of €51.3 per 1,000 
passengers per kilometres (see Table 5). 
                                                                                                                                
we assumed the estimated multipliers for Malaga Airport. Finally, for Funchal Airport, we took as a comparison Cardiff 
Airport, given the similarity in volume of traffic. 
36 We considered the average annual salary at €10,910.40 in 2005 and €13,711.08 in 2012, according to data from 
GEP/MSSS (2011 and 2013) studies. 
37 Source: Faro Airport (ANA 2008 and 2011), Lisbon Airport (Lisbon Tourism Observatory, 2013), Funchal Airport 
(ESTRATUR/ACIF, 2008) and Oporto Airport (IPDT 2012a, 2012b, 2012c, and 2012d). 
38 These data were obtained from the available values and, for the remaining years, we updated the average daily 
expenditure using an upgrade rate of 6%. This rate was estimated according to the general criteria recommended by the 
European Commission for cohesion countries (European Commission, 2008). Source: Faro Airport (Pimpão et al., 2009); 
Lisbon Airport (Observatório Turismo de Lisboa, 2013); Funchal Airport (ESTRATUR/ACIF, 2008), and Oporto 
Airport (IPDT 2009, 2010a, 2010b, 2010c, 2010d, 2011a, 2011b, 2011c, 2011d, 2012a, 2012b, 2012c and 2012d).  
39 We considered the average cost for 2008 as the base year. For the remaining years, we updated the value of the cost at a 
rate of 6%. This rate was estimated according to the general criteria recommended by the European Commission for 
cohesion countries (European Commission, 2008). 
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Table 5. Negative externalities of air transport in 2008 
Cost category 
Cost p/1000  
passenger-
kilometre 
Cost category 
Cost p/1000  
passenger-kilometre 
2. Accidents €0.5  6. Nature and landscape €0.6  
2. Air pollution  €0.9  7. Biodiversity losses  €0.1 
3. Climate change  €44.3  8. Soil and water pollution   €0.0  
4. Noise €1.0  9. Urban effects  €0.0  
5. Upstream and downstream  €3.9 Total €51.3 
Source: Adapted from Delft and Infras (2011). 
 
Passengers transported per kilometre for each airport were obtained by multiplying the 
passengers disembarking from LCC by the weighted average length in kilometres of each 
low cost flight.40 Over the years under study, the negative externalities of the LCC flights at 
Oporto Airport increased by about 300%, around €107 million in 2005 and €430 million in 
2012. 
The total net benefit of LCC companies proved positive and increased throughout the 
period studied, translating into greater economic well-being generated by these airlines in 
the local economy. The total economic welfare generated by LCC in Portugal amounted to 
approximately €200 million in 2005 and €948 million in 2012, for a net benefit per 
passenger of €126.03 in 2005 and €186.52 in 2012 (see Tables 6, 7 and Appendices 6.A 
through 6.D).  
 
 
 
 
 
 
 
 
 
 
 
                                            
40 Faro Airport (1,778 km), Lisbon Airport (1,007 km), Funchal Airport (1,199 km) and Oporto Airport (1,030 km). 
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Table 6. Cost-benefit analysis of LCC for Portuguese airports in 2005 
BENEFIT 
 Faro Lisbon Funchal Oporto Total  
Increase in passengers 
(𝑃𝐷𝐿𝐶𝐶) 
1,117,589 303,483 0 162,771 1,583,843 
Employment created        
Direct effect (𝐷) 105 29 0 15 149 
Indirect effect (𝐼) 46 57 0 7 110 
Induced effect (𝑁) 740  0  740 
[8] Total jobs created 
(𝐸) 
892 86 0 108 1,086 
[9] Increase in 
income (𝑅) 
9,731,179.54 937,463.46 0 1,417,295.47 12,085,938.47 
[1] New traffic (𝑁𝑇) 659,377.51 179,054.97 0 96,035 934,467 
[10] Tourists (𝑇) 567,065 142,348.70 0 69,169 778,583 
Average expenditure 
per day (𝑔) (€) 
€47.95                 
47.95 €  
€33.53 €0              €45.99  €51.20 
Aver ge overnight stay 
(𝑛) 
9 5.21 0 8 7.4 
[11] Increase in 
turnover of tourism 
(𝑇𝑈𝑅) 
€244,695,569.9  €24,866,310.8  €0    €25,447,046   €295,008,927   
[12] Total Benefits €254,426,749.5 
€  
€25,803,774.3  €0      €26,864,341   €307,094,864  
% 82.9% 8.4% 0% 8.7% 100% 
COST 
  Faro Lisbon Funchal Oporto Total  
Accidents 846,019.68 130,148.22 0 71,388.27 1,047,556.17 
Air pollution  1,522,835.42 234,266.80 0 128,498.89 1,885,601.11 
Climate change  74,957,343.67 11,531,132.41 0 6,325,001.07 92,813,477.15 
Noise 1,692,039.36 260,296.44 0 142,776.55 2,095,112.35 
Upstream and 
downstream  
6,598,953.51 1,015,156.13 0 556,828.54 8,170,938.18 
Nature and landscape 1,015,223.62 156,177.87 0 85,665.93 1,257,067.42 
Biodiversity losses  169,203.94 26,029.64 0 14,277.65 209,511.23 
[13] Total Cost 86,801,619.19 13,353,207.51 0 7,324,436.91 107,479,263.61 
% 80.8% 12.4% 0% 6.8% 100% 
[14] Economic 
welfare generated by 
LCC (𝐵𝐸) 
167,625,130.29 12,450,566.77 0      19,539,904  199,615,561.10
€ % 84.0% 6.2%  9.8% 100% 
Economic welfare 
generated in local 
economy by each 
passenger 
€149.99 €41.03 €0 €120.0 €126.03  
Source: Author. 
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Table 7. Cost-benefit analysis of LCC for Portuguese airports in 2012 
BENEFIT 
 Faro Lisbon Funchal Oporto Total  
Increase in passengers 
(𝑃𝐷𝐿𝐶𝐶) 
2,032,834 1,173,883 209,252 1,664,079 5,080,048 
Employment  created           
Direct effect (𝐷) 294 131 30 210 665 
Indirect effect (𝐼) 128   2 91 222 
Induced effect () 2,064 261 2 1,472 3,799 
[8] Total jobs created (𝐸) 2,486 392 35 1,773 4,686 
[9] Increase in income 
(𝑅) 
€27,065,065  €5,544,579 €378,415  €19,297,445 €42,445,825  
[1] New traffic (𝑁𝑇) 1,199,372 692,591 123,459 981,807 2,997,229 
[10] Tourists (𝑇) 947,504 550,610 100,002 707,146 2,305,228 
Average expenditure per 
day (𝑔) (€) 
            €69.75   €118.32  €61.56  €84.20  €83  
Average overnight stay (𝑛) 8 5 6,5 7 7 
[11] Increase in turnover 
of tourism (𝑇𝑈𝑅) 
€528,675,566   €339,421,883    €40,013,193   €416,800,296  €1,324,910,938   
[12] Total Benefits €555,740,631 
€  
 €344,966,462 
€  
 €40,391,608   €436,097,741  €1,377,196,443 
€ % 40% 25% 3% 32% 100% 
COST 
  Faro Lisbon Funchal Oporto Total  
Accidents 2,238,554 732,312 155,386 1,061,674 4,187,924 
Air pollution  4,029,396 1,318,161 279,694 1,911,012 7,538,264 
Climate change  198,335,841 64,882,806 13,767,182 94,064,279 371,050,108 
Noise 4,477,107 1,464,623 310,772 2,123,347 8,375,849 
Upstream and 
downstream  
17,460,717 5,712,030 1,212,009 8,281,054 32,665,811 
Nature and landscape 2,686,264 878,774 186,463 1,274,008 5,025,509 
Biodiversity losses  447,711 146,462 31,077 212,335 837,585 
[13] Total Cost €229,675,590  €75,135,168     €15,942,583   €108,927,709   €429,681,050   
% 53% 17% 4% 25% 100% 
[14] Economic welfare 
generated by LCC (𝐵𝐸) 
€326,065,041   €327,895,918     €24,449,025   €327,170,033  € 947,515,392   
% 34% 28% 3% 35% 100% 
Economic welfare 
generated in local 
economy by each 
passenger 
€160.40  €278.33  €116.84  €196.61  €186.52  
  Source: Author. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. Conclusion 
This study aimed at analysing and quantifying the effect of low cost airlines in Portugal, 
specifically in the regions of the Algarve, Lisbon, Madeira and northern Portugal, where the 
airports of Faro, Lisbon, Funchal and Oporto are located. In 2005, the economic welfare 
generated by LCC totalled almost €200 million, corresponding to €126 per new passenger 
disembarking from LCC. Faro Airport shows higher values compared to other airports, 
since this was the first airport to receive these airlines. In 2005, this airport attracted 84% 
of the total economic welfare generated by LCC in Portugal. The airports of Lisbon and 
Oporto accounted for 8.4% and 8.7%, respectively. LCC operating from Faro Airport 
generated a net economic welfare per passenger of approximately €150, those operating 
from Oporto €120, and those operating from Lisbon Airport €41. 
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From 2005 to 2012, the airports in this study increased their low cost flights, which 
resulted in a positive effect on each region. In 2005, traditional airlines (FSC) controlled 
86% of the market share of the volume of air traffic, while LCC only held 14%. However, 
in 2011, FSC’s share decreased by 22% points, dropping to 64%. That market share 
transferred to low cost airlines, which increased their share to 36%. As a result, the 
economic welfare generated by low cost airlines in Portuguese economy gradually increased 
over the study period, representing a cumulative growth of 78.9% from 2005 to 2012. By 
2012, the average impact of LCC per passenger at each airport was €186.5. 
Lisbon Airport, in particular, recorded a tremendous growth in the benefits of LCC. 
Throughout the study period, total LCC benefits grew by 96.2%, and benefits per 
passenger increased from €41 to €278 (+579 %). This growth stems from the fact that this 
region is where tourists show the highest average daily spending per day of stay (€118). In 
addition, the economic costs of flights are relatively lower, since the distance in kilometres 
of low cost routes, weighted by the most representative routes of this airport, is lower 
compared with other airports in the study. The distance for Lisbon is 1,007 kilometres, 
while at Faro Airport, it is 1,778, 1,199 at Funchal Airport and 1,030 at Oporto Airport. In 
2011, eight LCC airlines operated out of Lisbon Airport, with a market share of 14% in the 
regular traffic segment. 
Faro Airport, the first Portuguese airport to offer flights on low cost airlines, reveals an 
especially large market share of LCC airlines. In 2011, 13 LCC airlines carried out 83% of 
all aircraft movements recorded at this airport, having transported 87% of the passengers 
who travelled in the regular traffic. In 2012, LCC traffic resulted in a benefit of €326 
million for the Algarve region and €160 per passenger, reflecting a growth of 7% over 
2005.  
Oporto Airport is the second largest airport in terms of LCC traffic. In 2011, four LCC 
airlines performed 20,000 movements at this airport, which corresponds to 33% of the 
total movements, and LCC carried about 50% of the passengers in regular traffic. In 2012, 
the economic welfare generated by LCC was €327 million in total and €197 per passenger, 
reflecting a growth of almost 64% compared to the benefits generated in 2005.  
This study supports the conclusion reached in other studies in the literature on the 
economic impact of low cost airline companies: The entry of these airlines resulted in a 
significant economic benefit for the regions influenced by these four airports. Specifically, 
this study demonstrated a positive net impact generated directly by LCC through job 
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creation and increased consumption in the tourism sector and, indirectly, through increased 
demand in other sectors. However, it is evident that the LCC’s effect is distinct in each 
region under study. In some cases, the entry of LCC clearly created new demand, as seen in 
the Lisbon and Oporto airports. Regarding Faro Airport, although the LCC’s entry has 
generated a new demand, it has also generated widespread transfer of demand, in which 
passengers who usually travel with traditional airlines fly on low cost flights. Funchal 
Airport benefited the least, which can be explained by the special characteristics of the 
Madeira archipelago. This is a region with a mature and consolidated tourism industry, so 
the airport does not function as the main engine of regional economic growth. 
Based on these results, and as advocated by most of the literature, it can be concluded that 
low cost carriers play a key role in regional economic development and tourism, in 
particular, in countries with a lower gross domestic product (GDP) and the potential for 
tourism development.   
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Appendices to Chapter Six 
Appendix 6.A. Cost-benefit analysis of LCC routes for Faro airport from 2005 to 2012 
  2005 2006 2007 2008 2009 2010 2011 2012 
Benefits                 
Increase in passengers (𝑃𝐷𝐿𝐶𝐶) 1,117,589 1,386,505 1,606,998 1,846,817 1,834,945 2,082,293 2,010,247 2,032,834 
Employment created                 
Direct effect (𝐷) 105 122 151 191 200 220 225 294 
Indirect effect (𝐼) 46 53 66 83 87 96 98 128 
Induced effect (𝑁) 740 858 1,059 1,340 1,401 1,546 1,578 2,064 
[8] Total number of jobs created (𝐸) 892 1,033 1,276 1,614 1,688 1,862 1,901 2,486 
[9] Increased income (𝑅) 9,731,179.54 11,601,898.31 14,781,908.05 19,563,772.36 20,987,688.59 20,110,188.92 20,695,870.02 27,065,065.15 
[1] New traffic (𝑁𝑇) 659,377.51 818,037.95 948,128.82 1,089,622.03 1,082,617.55 1,228,552.87 1,186,045.73 1,199,372.06 
[10] Tourists (𝑇) 567,065 703,513 815,391 937,075 931,051 970,557 936,976 947,504 
Average expenditure per day (𝑔) (€) €47.95  €50.58   €53.36   €56.30   €59.40   €62.66   €66.11   €69.75   
Average overnights stay (𝑛) (in days)  9 9 9 9 9 8 8 8 
[11] Increased turnover of tourism (𝑇𝑈𝑅) €244,695,569.9  €320,271,200.7  €391,619,441.6   €474,815,875.0   €497,710,586.2   €486,546,377.2   €495,546,355.4   €528,675,566.3   
[12] Total Benefits  €254,426,749.5   €331,873,099.0   €406,401,349.6   €494,379,647.4   €518,698,274.8   €506,656,566.2   €516,242,225.4    €555,740,631.5   
Costs                 
Accidents 846,019.68 1,107,317.71 1,353,999.81 1,641,646.29 1,720,803.33 2,060,167.28 2,098,275.59 2,238,553.51 
Air pollution  1,522,835.42 1,993,171.88 2,437,199.65 2,954,963.32 3,097,445.99 3,708,301.10 3,776,896.06 4,029,396.32 
Climate change  74,957,343.67 98,108,349.34 119,964,382.99 145,449,861.36 152,463,174.82 182,530,820.70 185,907,217.01 198,335,841.17 
Noise 1,692,039.36 2,214,635.43 2,707,999.62 3,283,292.58 3,441,606.66 4,120,334.55 4,196,551.17 4,477,107.02 
Upstream and downstream  6,598,953.51 8,637,078.16 10,561,198.50 12,804,841.07 13,422,265.95 16,069,304.76 16,366,549.58 17,460,717.39 
Nature and landscape 1,015,223.62 1,328,781.26 1,624,799.77 1,969,975.55 2,064,963.99 2,472,200.73 2,517,930.70 2,686,264.21 
Biodiversity losses  169,203.94 221,463.54 270,799.96 328,329.26 344,160.67 412,033.46 419,655.12 447,710.70 
[13] Total Cost  €86,801,619.2  €113,610,797.3 €138,920,380.3 €168,432,909.4 €176,554,421.4 €211,373,162.6 €215,283,075.2 €229,675,590.3 
[14] Economic welfare generated by LCC 
(𝐵𝐸) 
167,625,130.29 218,262,301.70 267,480,969.32 325,946,737.96 342,143,853.39 295,283,403.60 300,959,150.16 326,065,041.12 
Economic welfare generated in local 
economy by each passenger 
€149.99 €157.42 €166.45 €176.49 €186.46 €141.81 €149.71 €160.40 
Source: Author. 
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Appendix 6.B. Cost-benefit analysis of LCC routes for Lisbon airport from 2005 to 2012 
  2005 2006 2007 2008 2009 2010 2011 2012 
Benefits                 
Increase in passengers (𝑃𝐷𝐿𝐶𝐶) 303,483 649,384 929,373 1,104,240 947,523 1,012,192 1,017,268 1,173,883 
Employment created         
Direct effect (𝐷) 29 57 87 114 103 107 114 131 
Indirect effect (𝐼) 57 114 175 228 206 214 228 261 
Induced effect (𝑁) 86 172 262 342 309 321 341 392 
[8] Total number of jobs created (𝐸) 937,463.46 1,927,728.24 3,032,786.39 4,149,815.83 3,844,748.47 3,467,957.95 3,715,405.84 5,544,579.13 
[9] Increased income (𝑅) 179,054.97 383,136.56 548,330.07 651,501.60 559,038.57 597,193.28 600,188.12 692,590.97 
[1] New traffic (𝑁𝑇) 142,348.70 304,593.57 435,922.41 517,943.77 444,435.66 474,768.66 477,149.56 550,609.82 
[10] Tourists (𝑇) 33.53 46.23 60.42 74.85 87.90 97.83 103.21 118.32 
Average expenditure per day (𝑔) (€) 5.21 5.21 5.21 5.21 5.21 5.21 5.21 5.21 
Average overnights stay (𝑛) (in days)  €24,866,310.8  €73,365,744.9   €137,228,430.6   €201,988,832.4   €203,521,841.5   €241,985,354.6   €256,574,815.2   €339,421,882.5   
[11] Increased turnover of tourism (𝑇𝑈𝑅) €25,803,774.3   €75,293,473.1   €140,261,216.9   €206,138,648.3   €207,366,589.9  €245,453,312.6   €260,290,221.1  €344,966,461.7  
[12] Total Benefits          
Costs 130,148.22 293,804.14 443,607.46 556,063.93 503,388.71 567,321.27 601,525.45 732,311.58 
Accidents 234,266.80 528,847.45 798,493.42 1,000,915.07 906,099.67 1,021,178.29 1,082,745.82 1,318,160.84 
Air pollution  11,531,132.41 26,031,046.87 39,303,620.80 49,267,263.94 44,600,239.39 50,264,664.62 53,295,155.23 64,882,805.64 
Climate change  260,296.44 587,608.28 887,214.92 1,112,127.85 1,006,777.41 1,134,642.54 1,203,050.91 1,464,623.15 
Noise 1,015,156.13 2,291,672.30 3,460,138.17 4,337,298.63 954,291.39 4,425,105.91 4,691,898.54 5,712,030.29 
Upstream and downstream  156,177.87 352,564.97 532,328.95 66, 276.71 604,066.45 680,785.53 721,830.54 878,773.89 
Nature and landscape 26,029.64 58,760.83 88,721.49 111,212.79 100,677.74 113,464.25 120,305.09 146,462.32 
Biodiversity losses  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
[13] Total Cost  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
[14] Economic welfare generated by LCC 
(𝐵𝐸) 13,353,207.51 30,144,304.84 45,514,125.21 57,052,158.92 48,675,540.76 58,207,162.41 61,716,511.59 75,135,167.71 
Economic welfare generated in local 
economy by each passenger 
12,450,566.77 45,149,168.25 94,747,091.78 149,086,489.35 158,691,049.18 187,246,150.15 198,573,709.50 269,831,293.96 
Benefits €41.03 €69.53 €101.95 €135.01 €167.48 €184.99 €195.20 €229.86 
Source: Author. 
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Appendix 6.C. Cost-benefit analysis of LCC routes for Funchal airport from 2005 to 2012 
  2005 2006 2007 2008 2009 2010 2011 2012 
Benefits                 
Increase in passengers (𝑃𝐷𝐿𝐶𝐶)     14,739 124,649 171,761 321,691 181,945 209,252 
Employment created         
Direct effect (𝐷) 0 0 1 13 19 34 20 23 
Indirect effect (𝐼) 0 0 0 1 1 3 2 2 
Induced effect (𝑁) 0 0 0 1 1 3 2 2 
[8] Total number of jobs created (𝐸) 0 0 2 15 21 39 23 27 
[9] Increased income (𝑅) 0.00 0.00 18,415.13 179,353.25 266,844.24 421,992.70 254,428.70 291,278.79 
[1] New traffic (𝑁𝑇) 0.00 0.00 8,696.01 73,542.91 101,338.99 189,797.69 107,347.55 123,458.68 
[10] Tourists (𝑇) 0.00 0.00 7,043.77 59,569.76 82,084.58 153,736.13 86,951.52 100,001.53 
Average expenditure per day (𝑔) (€) 44.20 45.90 47.10 49.69 52.42 55.31 58.35 61.56 
Average overnights stay (𝑛) (in days)  6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 
[11] Increased turnover of tourism (𝑇𝑈𝑅)             €-                      €-     €2,156,449.60   €19,240,331.60   €27,970,535.01   €55,267,215.45   €32,977,767.98     €40,013,193.11   
[12] Total Benefits                €-                     €-     €2,174,864.74   €19,419,684.85     €28,237,379.25   €55,689,208.15     €33,232,196.68    €40,304,471.90   
Costs         
Accidents 0.00 0.00 8,374.28 74,717.22 108,619.78 214,622.73 128,064.69 155,385.80 
Air pollution  0.00 0.00 15,073.70 134,490.99 195,515.60 386,320.91 230,516.43 279,694.45 
Climate change  0.00 0.00 741,961.15 6,619,945.33 9,623,712.13 19,015,573.77 11,346,531.11 13,767,182.21 
Noise 0.00 0.00 16,748.56 149,434.43 217,239.55 429,245.46 256,129.37 310,771.61 
Upstream and downstream  0.00 0.00 65,319.38 582,794.28 205,914.27 1,674,057.28 998,904.54 1,212,009.27 
Nature and landscape 0.00 0.00 10,049.14 89,660.66 130,343.73 257,547.27 153,677.62 186,462.96 
Biodiversity losses  0.00 0.00 1,674.86 14,943.44 21,723.96 42,924.55 25,612.94 31,077.16 
[13] Total Cost  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
[14] Economic welfare generated by LCC 
(𝐵𝐸) 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Economic welfare generated in local 
economy by each passenger 
0.00 0.00 859,201.06 7,665,986.35 10,503,069.01 22,020,291.97 13,139,436.71 15,942,583.46 
Benefits             €-                       €-     €1,315,663.68 €11,753,698.50 €17,734,310.24 €33,668,916.18 €20,092,759.98 €24,361,888.44 
Increase in passengers (𝑃𝐷𝐿𝐶𝐶)               €-                       € -     €89.26  €94.29  €103.25  €104.66 €110.43  €116.42  
Source: Author. 
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Appendix 6.D. Cost-benefit analysis of LCC routes for Oporto Airport from 2005 to 2012 
.  2005 2006 2007 2008 2009 2010 2011 2012 
Benefits                 
Increase in passengers (𝑃𝐷𝐿𝐶𝐶) 162,771 350,816 647,881 939,047 988,679 1,311,100 1,613,675 1,664,079 
Employment created                 
Direct effect (𝐷) 15 31 61 97 108 139 180 185 
Indirect effect (𝐼) 7 13 27 42 47 60 79 81 
Induced effect (𝑁) 108 217 427 681 755 973 1,267 1,300 
[8] Total number of jobs created (𝐸) 1,417,295.47 2,935,533.27 5,959,507.96 9,947,548.53 11,308,288.24 12,662,227.98 16,613,086.88 17,053,812.01 
[9] Increased income (𝑅) 96,035 206,981 382,250 554,038 583,321 773,549 952,068 981,807 
[1] New traffic (𝑁𝑇) 69,169 149,078 275,315 399,046 420,137 557,149 685,727 707,146 
[10] Tourists (𝑇)              €45.99                €48.52                €51.18                €54.00                  €56.97                  €60.10                  €71.33                  €84.20   
Average expenditure per day (𝑔) (€) 8 8 8 8 8 8 7 7 
Average overnights stay (𝑛) (in days)      €25,447,046       €57,861,833       €112,735,449       €172,387,212       €191,480,911       €267,891,203      €342,400,904     €416,800,296   
[11] Increased turnover of tourism (𝑇𝑈𝑅)      €26,864,341       €60,797,366       €118,694,957     €182,334,760        €202,789,199      €280,553,431        €359,013,991       €433,854,108   
[12] Total Benefits                  
Costs 71,388.27 162,323.61 316,264.18 483,609.21 537,174.02 751,532.84 975,844.63 1,061,673.57 
Accidents 128,498.89 292,182.50 569,275.53 870,496.57 966,913.23 1,352,759.12 1,756,520.34 1,911,012.43 
Air pollution  6,325,001.07 14,381,872.16 28,021,006.78 42,847,775.56 47,593,617.97 66,585,810.06 86,459,834.63 94,064,278.67 
Climate change  142,776.55 324,647.23 632,528.37 967,218.41 1,074,348.04 1,503,065.69 1,951,689.27 2,123,347.15 
Noise 556,828.54 1,266,124.19 2,466,860.64 3,772,151.80 1,018,339.37 5,861,956.19 7,611,588.15 8,281,053.88 
Upstream and downstream  85,665.93 194,788.34 379,517.02 580,331.05 644,608.82 901,839.41 1,171,013.56 1,274,008.29 
Nature and landscape 14,277.65 32,464.72 63,252.84 96,721.84 107,434.80 150,306.57 195,168.93 212,334.71 
Biodiversity losses  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
[13] Total Cost  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
[14] Economic welfare generated by LCC 
(𝐵𝐸) 7,324,436.91 16,654,402.75 32,448,705.36 49,618,304.43 51,942,436.25 77,107,269.89 100,121,659.52 108,927,708.71 
Economic welfare generated in local 
economy by each passenger 
     €19,539,904  €44,142,964      €86,246,252      €132,716,456       €150,846,763      €203,446,161       €258,892,331        €324,926,399   
Benefits               €120.0                €125.8                 €133.1                 €141.3                 €152.6                  €155.2                  €160.4                  €195.3   
Source: Author. 
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Conclusion 
Over the last two decades, air transport has become a strategic sector, both from a macro 
and micro perspective. The liberalisation process of this sector and the entry of low cost 
carriers (LCC) has been a determining factor in the growth of several airports, primarily 
regional ones.  
The development of this transportation sector is an essential condition for the growth and 
consolidation of a sustainable tourism demand on various levels. These changes in the area 
of air transport have been accompanied by an increase in the global gross domestic product 
(GDP), thus strongly correlating with economic, social and political contexts. 
Portugal holds a peripheral geographical position in Europe, which makes this country’s 
position highly beneficial in terms of air traffic. In the last 12 years, the passenger traffic in 
all Portuguese airports has increased by 68%.  
In the case of Oporto Airport, some further factors have allowed a quick expansion of 
passenger traffic. These include i) the possibility of increasing its catchment area to the 
south, into the central region of the country, and to the north, into the region of Galicia in 
Spain; ii) good prospects of passenger growth in specific demand segments, such as 
business, tourism and visiting friends and relatives and iii) the availability of a renovated 
infrastructure with the capacity to handle a greater volume of traffic. All these factors 
helped Oporto Airport increase its traffic by 183%, in the last 12 years.  
This research focused on a case study of the only international airport in northern Portugal 
– Oporto Airport – and studied the effects of this airport from various perspectives of 
economic evaluation. These were an assessment of economic impact, analysis of social 
return on investment in the airport’s expansion, and assessment of the economic welfare 
generated by LCC in areas they influence, for Oporto Airport and other Portuguese 
airports (Faro, Lisbon and Madeira).  
In Chapter One, we described the case of Oporto Airport as a success story among 
European regional airports and analysed success factors from the point of view of supply 
and demand, studying the role of LCC in the growth of Oporto Airport and analysing the 
strategies used to attract traffic. This chapter’s findings show that Oporto Airport is a very 
interesting case because it is a regional airport that combines different types of traffic. Since 
2004, after the entry of LCC, a new demand has arisen from a quite different kind of 
passenger who would otherwise not consider flying.  
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In Chapter Two, using a methodology of economic base multiplier to calculate income and 
employment multipliers, we showed that, throughout the study period, the airport spurred 
on the creation of 3,614 new direct jobs and 3,157 indirect jobs in the north of Portugal. 
Based on the available data, the effect on total employment was estimated for only three 
years (2007, 2008 and 2009). From 2007 to 2009, Oporto Airport stimulated the creation of 
a total of 9,292 new jobs. In household income, the results indicate a multiplier of about 
2.19. 
In Chapter Three, we conclude that there is a positive net present value of the project to 
expand the airport. This reflects conditions that have resulted in the positive impact of this 
investment at the economic and social levels. 
Chapter Four analyses the influence of LCC operations on Oporto Airport in the growth 
of tourism in the northern region of Portugal. We conclude that the number of passengers 
transported by LCC at Oporto Airport and foreign tourists visiting Oporto and northern 
Portugal have followed a parallel evolution. The correlation coefficient between these two 
variables is 0.98, reflecting a strong positive correlation. The city of Oporto and the north 
of Portugal are consolidating as a multiproduct tourist destination, which will boost airport 
demand in the coming years. From 2007 to 2011, the number of overnight stays in the 
Oporto region increased by 16.5%. 
The main objective of Chapter Five was to analyse the evolution of LCC air traffic at 
Oporto Airport and its economic impact on this airport’s area of influence, from 2005 to 
2012. We used a cost-benefit analysis model to determine the costs, benefits and net impact 
of LCC on the development of the local economy. In 2005, the net economic impact 
generated was approximately €19.5 million, and, in 2012, this impact reached €325 million. 
For each passenger transported by LCC, the region received a profit of €120 in 2005 and 
€195 in 2012. These figures reflect high growth rates that resulted from a strong intake of 
LCC at Oporto Airport, confirming the increased regional economic impact of air 
transport and reflecting a positive effect on economic growth.  
Finally, in Chapter Six, we described an extension of the previous chapter’s study to other 
Portuguese airports from which LCC operate (Faro, Lisbon, and Madeira). The 
methodology employed revealed a positive net impact of LCC on local economies, directly 
through job creation and increased consumption in the tourism sector and, indirectly, 
through increased demand in other sectors. The entry of these airline companies created a 
significant economic benefit to regions influenced by airports; however, the effect of LCC 
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was different in each area studied. Thus, regional airports are vital both to economic 
growth and to tourism regions. The phenomenon of LCC has created new demand for air 
transport that has had a multiplier effect on employment and income, especially in the 
tourism sector. 
The recent privatisation of the only Portuguese airport manager poses significant 
challenges at both political and regulatory levels. The airports’ system went from a public 
monopoly to a private monopoly, now owned by Vinci, a French infrastructure operator. 
In a future study, it would be interesting to evaluate the possible effects of this change in 
the management model of Portugal’s airport manager.  
 
 
 
 
 
